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CONDITION OF THE LABORING CLASSES IN MEXICO. 

The discontent following the recent years of business 
depression has caused us to look about with a view to 
drawing comparisons with the social and commercial 
conditions of other nations and especially of those 
whose natural advantages, climatic, physical or politi- 
cal, bring them into comparison with our own people. 
We have involuntarily turned our eyes to Canada and 
Mexico, and especially toward the latter, owing to the 
fact that silver has been made the standard of value in 
that country, and because during the campaign of 1890 
many allusions were made, by political speakers in vari- 
ous parts of the country, to the great prosperity of this 
neighboring republic. With a view to ascertaining the 
true condition of affairs as touching the civilization 
and social and commercial conditions of Mexico, Mr. 
Theodore C. Knauff made an extensive trip through 
this country. The question so often asked was, "Why 
is it that the Mexican peon, with his sixty cents a day, 
is making more than the American farmer with all his 
knowledge and invested capital?" In the current 
issue of the Scientific American Supplement we 
publish in full Mr. KnaufFs lecture recently delivered 
under the auspices of the Franklin Institute, in Phila- 
delphia, in answer to this question. 

The author explains how little conception the ordi- 
nary citizens of the United States have of the extent of 
or even the natural and physical conditions which pre- 
vail in Mexico. The ignorance of our people concern- 
ins our neighbor of the south is almost incomprehen- 
sible. A map of Mexico projected on a map of the 
United States of the same scale extends from Maine to 
Texas. Mexico is sixteen times the size of New York 
State. Sonora equals Iowa and Ohio combined. Chi- 
huahua equals Pennsylvania and New York combined. 
Mexico's mountain system is a continuation of the 
Andes, and widens out into two ranges, leaving in the 
middle a high flat table land from 4,000 to 8,000 feet 
above the level of the sea, while many volcanic peaks 
reach an altitude of 18,000 feet. The city of Mexico 
is 7,409 feet above sea level or nearly 1,200 feet higher 
than Mount Washington. Its inhabitants feel the alti- 
tude anil the great dryness and rarefication of the air. 
The population of Mexico is about 12,500,000. The 
lecturer states that two-thirds of this number have 
never slept in a bed or worn stockings, and that they 
are able to live at a less expense per diem than it takes 
to keep the meanest farm horse. Many of the inhabi- 
tants wear a single garment called a "sarappe," or thick 
woolen garment, with a hole at the top through which 
the head is inserted. This garment forms at the same 
time the Mexican's coat, hat, and even his bed. The 
feet are usually bare or clothed in domestic sandals. The 
women wear a kind of cotton shawl over the head and 
shoulders, called a "' robosa." " The Mexican farm labor- 
ers' conditions are inferior to those of the late slaves of our 
Southern States. Their huts have but one opening, no 
windows and dirt floors. When wishing to go to bed, 
they simply unroll their mats, and, without removing 
their clothing, lie down and go to sleep. The laborer 
has a certain wage and is given time and place to build 
himself a house. If he does not build it he has nothing 
with which to cover his head. The houses are built by 
the people who live in them. Some of the houses are 
mud roofed and others roofed by palms or banana 
leaves or some fiber that will shed moisture when ne- 
cessary." 

These adobe houses are made of large blocks of mud 
pressed into shape in a mould and then hardened and 
baked in the sun and laid in flat layers, one on top of 
the other. This method of construction makes quite a 
substantial building, which requires a long time, even 
in the rainy season, to become watersoaked. A church 
and plaza are required before a settlement can become 
a city. There are shops in the cities, but the business 
is largely conducted by peddlers and sidewalk mer- 
chants. It is a common thing to see a man working a 
modern sewing machine in the streets. All branches of 
trade are carried on outside of the houses. In the 
cities the houses of the better class are made of stone. 
Among the rich the rooms are furnished in great mag- 
nificence. Mexico is at the same time a land of million- 
aires, for the land is most unevenly divided among the 
people. Out of the total population of over twelve 
million, six thousand people own all the land, "with 
influence enough," says the lecturer, "to avoid practi- 
cally all taxation, which falls on the poor." There is 
no "middle class," so called. The railroad by which 
one travels passes through one estate for a distance of 
eighty miles, which enormous landed property belongs 
to one individual. In another place is an estate of 
1.500,000 acres, in another one of 250,000 acres. "At 
present," says the lecturer, "there is no possible danger 
of an uprising of the people, because the people are 
perfectly contented in their lot." If the peon has a few 
coppers in his pocket, he is perfectly happy, and does 
not feel compelled to go to work until he is driven to it 
by hunger or necessity. 

Mr. Knauff not only gives a picture of the life, 

habits and customs of the people, but he also depicts 

at length the commercial growth of the country, its 

products and manufactures. 

For several years American merchants and manu- 



facturers have made earnest efforts to enlarge our 
trade with Mexico — especially since the completion of 
the direct all-rail route from the Rio Grande to the 
city of Mexico — and the commercial travelers and lead- 
ing merchants of our principal cities are pretty well 
acquainted with the commercial and social conditions 
as they are and have been in Mexico. There has been, 
within a comparatively recent period, some improve- 
ment in this trade, and, owing to the introduction of 
American capital in mining and other enterprises, and 
an infusion of American enterprise in some depart- 
ments of industry, there has been better promise than 
ever before that Mexico was in some degree awaking 
from its long period of lethargy. The decline of the 
past five years in the price of silver has, however, 
proved a serious setback to the progress of Mexico, for 
to this extent has been enhanced the price of all im- 
ports — silver being the main product and the standard 
of money of the country ; and in like ratio has also 
been increased the interest payable on the national 
debt. The value of the imports for the year ended 
June 30, 1896, was $42,253,938, and the exports for the 
same period were $105,016,902, and the total debt of the 
country in American money was $213,600,000. Yet 
Mexico has now in operation about seven thousand 
miles of railway and over forty thousand miles of tele- 
graph, nearly all of which is of comparatively recent 
construction, and, notwithstanding the decline in sil- 
ver, there are many encouraging signs for those who 
have been so long looking for a better development of 
her industries and increased trade between Mexico and 
the United States. 



THE SUPREMACY OF THE STEAM TURBINE, 

If the compound steam turbine fulfills its present 
promise, it is likely that in certain branches of engineer- 
ing it will hold absolute possession before many years 
have passed. It is announced in the Russian press that 
the Russian Admiralty has placed orders with the firm 
of Hawthorne, Leslie & Company, of Hebburn-on-Tyne, 
England, for the construction of two 38-knot torpedo 
boats built on the model of the Turbinia and pro- 
pelled with turbine motors working on four shafts, 
each of which carries three propellers. This is eight 
knots faster than the fastest torpedo boat destroyers in 
the British navy. 

Just how much courage is required on the part of 
the naval architect who signs his name to a contract 
for a 38-knot boat — 38 knots is 44 miles an hour— is evi- 
dent from a comparison of figures. The 300-ton "de- 
stroyers" just mentioned require 6,000 horse power to 
drive them at 30 knots an hour. At these high speeds 
the resistance of the water increases as something more 
than the cube of the speed. The cube of 38 is more 
than double the cube of 30, and hence the 6,000 horse 
power of a 300-ton destroyer would have to be raised to 
over 12,000 to enable her to catch one of the new torpedo 
boats. But 12,000 horse power reciprocating engines of 
the common type, with the necessary boilers and coal, 
would sink a 300-ton torpedo boat, supposing they could 
ever be stowed away in her hold. 

Evidently then a speed of 38 knots involves a radical 
change in the accepted methods of propulsion. Some 
form of motor is necessary in which the weight per 
indicated horse power shall be reduced to a very low 
figure. Indicated horse power is the product of steam 
pressure and piston velocity. If either or both of these 
be increased, there will be a proportionate increase in 
horse power without a proportionate increase in weight. 
In the present type of high speed marine engines the 
steam pressure is as high as_can be used to advantage, 
and the piston speed is as great as the reciprocating 
type of engine will allow. 

The present year has seen the advent of a phenome- 
nal little boat, the Turbinia, in which the problem ap- 
pears to have been completely solved for speeds from 
30 to 40 knots an hour. Steam turbines of the type de- 
signed by Mr. Parsons, son of Lord Rosse of telescope 
fame, were substituted for the ordinary reciprocating 
type of engine, and by driving them at a speed of 2,100 
revolutions per minute, 1,576 horse power was realized 
from an engine weighing only 4 T V tons, or 5^ pounds 
per horse power. As the total weight of all the ma- 
chinery and boilers is only 28'7 tons, the turbines de- 
velop 55 horse power for every ton of machinery, and 
384 horse power per ton of engines. Compare this 
with the latest battleships, which develop only 9}-£ 
horse power per ton of machinery, and 27 horse power 
per ton of engines. 

In the trials just mentioned, the Turbinia's engines 
were handicapped by too small a steam pipe, the 
pressure being 200 pounds at the boiler and only 130 
pounds at the turbines. This was remedied, and sub- 
sequent trials gave a speed of 35 knots with 2,400 indi- 
cated horse power. The corresponding figures for this 
horse power would be 83 % horse power per ton of all 
machinery and 585 horse power per ton of engines ! 

One feature that renders these turbines so unusually 
promising is their remarkable economy. The con- 
sumption of steam per horse power hour is only 14 
pounds, as against from 18 to 21 pounds for the most 
economical reciprocating engines, working under fa- 
vorable conditions. It >is evident that at the present 
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stage the steam engine, as represented by those of the 
turbine type, is far in advance of the steam generator, 
judged on a basis of power for weight. It now remains 
for someone to make as big a reduction in boiler 
weights as Mr. Parsons has in engine weights. This 
will probably come in the direction of the rapid gen- 
eration of steam in boilers of small capacity, of the 
kind used by Serpollet in his steam carriage, or that 
exhibited by De Laval at the Stockholm Exhibition, 
which is credited with carrying a pressure of 3,000 
pounds to the square inch. The difficulty, of course, 
in the case of steam pressure running into the thou- 
sands would be the high temperature it would carry. 
A small and compact boiler capable of instantly gen- 
erating 1,000 pound steam from small quantities of 
water supplied to it as required would be the logical 
counterpart of the turbine running at 2,000 revolu- 
tions per minute and expanding the steam to zero, 
which is what the Parsons triple expansion turbine 
now accomplishes. 



WARNING TO INVENTORS. 

As the new amendments to the patent law go into 
effect on January 1, 1898, it is well that inventors, both 
here and abroad, should bear in mind several of the 
very important changes which may seriously affect 
their rights. 

1. Under the new law a patent cannot be obtained 
for any invention which has been patented or described 
in any printed publication in this or any other coun- 
try more than two years prior to the application. 

2. No patent shall be refused nor shall any patent 
be declared invalid by reason of its first having been 
patented in a foreign country, unless the said appli- 
cation was .filed more than seven months prior to the 
application in this country. 

3. The application must be completed and prepared 
for examination within one year after the filing of said 
application. In default thereof it shall be regarded as 
abandoned. 

4. An interference will not be declared between an 
original application and a patent issued more than two 
years prior to the date of filing the said application. 

In view of these changes in our patent practice, it 
is desirable that those who are interested and who will 
be affected by the laws as above mentioned should 
file their United States applications before January 1. 

We have a number of times called attention to these 
impending changes, but they are of such great import- 
ance, particularly those mentioned in paragraphs 1 and 
2, that we take this occasion to again call attention to 
these points. 

It should at the same time be borne in mind that 
the term of the United States patent will not be short- 
ened by the prior filing or issuing of a foreign patent 
for the same invention. It is possible, therefore, forthe 
American inventor now to proceed with foreign ap- 
plications without waiting for his United States patent 
to be issued. 



LIEUTENANT PEARY IN ENGLAND. 

Lieut. Peary has arrived in England, and before he 
sailed he stated that after delivering a lecture before 
the Royal Geographical Society on December 6, and 
later before the Scottish Geographical Society at Edin- 
burgh, he would go to Dundee, Peterhead and Aber- 
deen to look over the whaling fleets there and pick out 
a vessel from 300 to 500 tons register for his next expedi- 
tion to the Arctic regions. We have already outlined 
Lieut. Peary's plan of campaign. 

Speaking of the doubt that Nansen had thrown 
upon the genuineness of the meteorite which Mr. Peary 
recently brought from the Arctic region, the Lieutenant 
said : "Nansen spoke hastily on his arrival, but when 
he found he was wrong he frankly and courteously ad- 
mitted his error. The impression has gone abroad 
that there is some feeling over the matter between 
Hansen and myself, but that is not true. I have the 
utmost admiration for Nansen and the magnificent 
work he has done." On the afternoon of December 8 
Lieut, and Mrs. Peary paid a visit to the British 
Museum, where they were met by the Director Sir 
William Fowler and Curator Fletcher, of the Mineral- 
ogical Department. Mr. Fletcher examined a specimen 
of the Cape York meteorite discovered and brought to 
New York by Lieut. Peary, and unhesitatingly declared 
it was certainly of meteoric origin. He added that 
no specimen in the British Museum had meteoric 
characteristics more sharply or more clearly shown 
than those of the Cape York meteorite. The opin- 
ion of Mr. Fletcher, who is an expert, has so thoroughly 
convinced Dr. J. Scott Keltie, Secretary of the Royal 
Geographical Society, that it is considered by him to 
have settled the controversy as to the Cape York 
meteorite. 

Mr. Peary complained in London of Captain Sver- 
drup's unfairness in going to Smith Sound next sum- 
mer, but a dispatch from Christiania states that Capt. 
Sverdrup wrote to Mr. Peary some time ago that he 
did not aim to reach the Pole, but only intended to ex- 
plore Greenland and to make a study of the ice. 
He imagines that Lieut. Peary cannot have received 
his letter. 



ONE OF TEE USEFUL APPLICATIONS OF THE STORAGE 
BATTERY. 

BY WILLIAM BAXTER, JR. 

When the storage battery first came prominently be- 
fore the world, it was thought that its great field of 
usefulness would be that of the transportation of 
energy from coal fields and large water power sites to 
centers of industry. It was also believed that it would 
enable the electric motor to become a formidable rival 
of the steam locomotive, not only because it would re- 
duce the cost of hauling a train, but because, in addi- 
tion, it would remove many of the objectionable 
features of steam transit, such as smoke, cinders, etc. 
When put to the test it was found that the batteries, at 
least as then constructed, could not withstand the 
hard usage to which they were subjected in railroad 
work ; and as to their value as transferrers of energy 
from the source of supply to the points of demand, it 
was found upon investigation that they could not com- 
pete with existing methods, even if made sufficiently 
substantial to endure constant usage with slight dete- 
rioration, and so perfect electrically as to have the 
greatest storage capacity, per unit of weight, consist- 
ent with theoretical possibilities. In this latter field 
they would necessarily fail, because, if made as light as 
possible, they would weigh at least twelve pounds for 
each horse power hour capacity, and as good steam en- 
gines can develop the same amount of energy from 
three or four pounds of coal, the weight of batteries to 
be transported back and forth would be three to four 
times that of the coal necessary to do the same work. 
The batteries then made weighed from one hundred 
and fifty to two hundred pounds per horse power hour 
capacity, instead of twelve ; hence, the difference in 
weight to be transported under the actual conditions 
was so great as to render it impossible to accomplish 
anything practical in that field, even if the energy 
could be obtained free of cost. 

When it was seen that the storage battery could 
not accomplish anything of a revolutionary character, 
those interested in its development began to study its 
adaptability to less pretentious work, and soon real- 
ized that it would be decidedly valuable as an adjunct 
to electric lighting stations, as it would be to these 
what the gasometer is to a gas distributing system — a 
reservoir from which the demand of customers could 
be supplied, should it become necessary at any time to 
stop the machinery for a few hours. Without the aid 
of storage batteries, if from any cause the operation 
of the generators is suspended, the lights will in- 
stantly go out and remain out until the generators are 
set in motion again. After years of persistent and 
very commendable experimental work, the inventors 
of storage batteries succeeded in making these devices 
sufficiently durable to withstand the wear and tear 
they are subjected to in station work, without unreason- 
able deterioration. Since that time they have been 
used to a considerable extent in that field, and within 
the last two years their use has been increasing at a 
very rapid rate ; in fact, a first class station of to-day 
would not be considered complete without a storage 
battery plant. 

The first battery plants installed in lighting stations 
were intended simply as a safeguard, to render it pos- 
sible to keep up a supply of current in case of accident 
to the machinery ; but it was not long before it was 
realized that by enlarging the capacity of the batteries, 
the output of the station could be greatly increased 
without materially increasing the expense of operation. 
How this result can be accomplished will be readily 
understood when it is considered that the demand for 
light is not uniform throughout the whole twenty-four 
hours, but varies from little or nothing, during the day 
and the early hours after midnight, up to the maximum 
amount between nine and ten in the evening. The 
station capacity, however, must be sufficient to meet 
the greatest demand ; therefore, during the greater 
part of the time the machinery is only worked to a 
fraction of its full capacity. By using storage batteries, 
the generators can be worked to their full capacity all 
the time, and when the demand of consumers is small 
the surplus energy is stored, to be given out when the 
demand is in excess of the amount developed by" the 
machinery. 

From the very fact that the demand for current is va- 
riable, it becomes possible for batteries to be used not 
only to reduce the cost of production and increase the ca- 
pacity of the station, but also to reduce the cost of line 
wires. This last result can be accomplished in any case 
where the station is located at some distance from the 
district in which the current is distributed. To illustrate 
this point, suppose the station is located say one mile 
from the center of the city or town in which the lights 
are used. If the current runs direct from the generators 
to the customers' lamps, the line wires must be of suffici- 
ent size to carry the maximum supply with a loss of pres- 
sure low enough to not interfere with the brilliancy of 
the light. If the maximum demand lasted for a consid- 
erable portion of the day, the full capacity of the line 
wire would be used to a reasonable extent, but the dura- 
tion of this maximum demand is seldom over one-half, 
or, at the most, one hour ; therefore, during the rest of 
the time a large portion of the line capacity may be re- 



garded as wasted. The difference between the average 
and the greatest demand varies within wide limits, in 
different stations, but in the majority the ratio is not 
much below one to two. Whatever it may be, how- 
ever, if the current could be supplied at the average 
rate, and the excess over the demand when the con- 
sumption is small were stored, the amount so stored 
could be used to supply the deficiency when the de- 
mand is large. This is accomplished in many cases at 
the present time by placing a storage battery plant at 
the center of the district in which the customers are lo- 
cated. The wires coming from the generating station 
are so connected with the battery and the distributing 
mains that, whenever the drain is less than the current 
coming from the station, the batteries are charged, and 
when the demand is in excess of the current from the 
station, the battery feeds into the distributing mains. 
The current passing from the generating station to the 
battery station is about ten per cent more than the 
average demand, so as to cover the loss in the charging 
and discharging of the batteries. 

The saving in wire by this arrangement will run from 
about twenty-five to seventy-five per cent, depending 
upon the relation between the average and the maxi- 
mum current, and also upon the amount of energy that 
is lost in transmitting the current from the generators 
to the battery. When the generating station feeds 
directly into the distributing mains, the loss of energy 
in transmission is governed by the condition that the 
pressure of the current must not drop so much as to 
interfere with the brilliancy of the lights, and therefore 
the line loss is generally low ; but when batteries are 
used, located at the center of distribution, they regu- 
late the pressure of the current supplied to the lamps; 
and, therefore, the loss between generator and battery 
may be made anything desired, without affecting the 
brilliancy of the lights. If the power is obtained from 
a waterfall or from coal near a railroad, when it can be 
obtained at a very low price, it may be more economi- 
cal to increase the loss of energy between generator 
and battery, and thus reduce the cost of line wire, but 
such conditions cannot be taken advantage of if the 
battery is not used. 

_ — ■»■■«,♦ _ 

FURTHER RECORDS FOR THE KAISER WILHELM 
DER GROSSE. 

The Kaiser Wilhelm der Grosse has added further 
records to those which she has already placed so rapidly 
to her credit. As already mentioned in previous issues, 
she has accomplished the longest all-day run by cover- 
ing 564 knots within the twenty-four hours, and she 
now holds the record of an average hourly speed of 
22'35 knots for the whole trip across the ocean. This 
is - 34 knot faster than the best trip of the Campania. 
When she left New York on her last passage she passed 
the Sandy Hook Lightship 4:30 P. M. Six days later 
she passed the Needles at 3:10 P.tM., the total distance 
covered being 3,065 knots, and the actual time five 
days, seventeen hours and eight minutes. This is 
equivalent to a railway speed of 25% miles per hour ; 
and when we remember that this speed was maintained 
uninterruptedly for a distance equivalent to 3,524 land 
miles, we realize that steamship travel is well up to 
the average performance of the overland trains of but 
a few years ago. 

— ■ m i ■ > » ■ — ■ 

AN EXCELLENT HOLIDAY GIFT. 

As the Christmas season approaches we desire to call 
the attention of our readers to the appropriateness of 
our new work, "Magic: Stage Illusions and Scientific 
Diversions,including Trick Photography," as a holiday 
gift. It is a large octavo volume of 568 .pages, embel- 
lished with 420 illustrations, and is tastefully bound in 
imported cloth stamped with ink of three colors. The 
book appeals to all classes, and purchasers have the 
satisfaction of knowing that the profession have in- 
dorsed it as "the standard work on magic." The 
press notices have been quite exceptional. A number 
of interesting letters have been received from promi- 
nent magicians. Our readers hardly need to be in- 
formed of the quality of the illusions or the thorough 
manner in which the tricks are exposed, as excellent ex- 
amples have been in the. Scientific American since 
the publication of the book. 



SINKING OF THE HAVANA GRAVING DOCK. 

In our issue for October 16, 1897, we illustrated the 
new floating dock for the port of Havana, procured in 
England at great expense and transported to Cuba 
with great difficulty. On December 6 the dock began 
to sink slowly. It is now beneath the waters of the bay. 
The unexpected disappearance of the dock created 
great consternation in the navy department and in 
the palace of the captain-general. The floating dock 
went down slowly and majestically and no one appears 
to know what was the matter with it. It is thought 
by some that the Cuban insurgents did something to it 
which caused it to sink, but this seems hardly possible, 
as there was no difficulty in guarding the dock. It is for- 
tunate it went down slowly ; for, had it gone down sud- 
denly, there would probably have been great loss of life. 
Over two hundred men are working to float the dock, 
but their efforts thus far have been unavailing. 
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THE REM-SHO TYPEWRITER. 

Our illustrations represent a typewriter which, be : 
sides its standard carriage, taking paper nine inches 
wide, is provided with a readily interchangeable car- 
riage which will take paper fourteen and five-eighths 
inches wide, and which may be set to print on any 
ruled line. Other specially distinctive features of this 
machine are its shifting basket, the method of hanging 




THE "REM-SHO" TYPEWRITER, AND SEPARATE LONG CARRIAGE, 



and taking the shake out of the typebar, and the 
roller bearing carriage. The machine is manufactured 
by the Remington-Sholes Company, of 125 Rees Street, 
Chicago, of which C. N. Fay is president and F. Rem- 
ington general manager. This firm has no connection 
with another well known typewriter manufacturing 
company, but its machine is the invention of Mr. Zalmon 
G. Sholes, who, as well as Mr. Remington, are sons of 
the original producers of the machine bearing the name 
of the latter. 

The machine has the universal keyboard with a non- 
shifting carriage, the type basket only being shifted, 




THE RIBBON MOVEMENT. 

and, being firmly locked at each end of the shift when 
printing small letters or capitals, leaves both the paper 
carriage and keyboard undisturbed. The long car- 
riage enables the machine to be used for work for 
which a second machine is ordinarily employed. The 
typebar is made of one piece of cold rolled steel, and 
the hanger, of the same material, has two independent 
sides, the bearing sockets being drilled, reamed, bur- 
nished and case-hardened, and the sides fitting ac- 
curately into slots in the basket frame, where they are 
held by lock screws. This prevents all possibility of 
the hangers turning and throwing their bars out of 




alignment, as when dependent for position entirely upon 
screws. To overcome the effect of wear, a taper-head«d 
screw is located between the bearings, as shown in one 
of the views, a slight turn of the screw spreading the 
bar and taking up all looseness or shake. This spreader 
screw is not liable to work loose, owing to the long 
grip of the sleeve into which it fits. 
The basket disk, carrying the typebars, connecting 
wires and ribs, is hung upon three 
ball bearings, allowing it to move freely 
backward and forward, without fric- 
tion and without noise. It stands back 
normally to print lower case, and is 
shifted forward ^ of an inch to print 
single capitals by pressing down on the 
"cap" button, returning automatically, 
while for a line of capitals a "cap" 
lock piece is pressed down. The 
platen or cylinder, with paper feed 
complete, can instantly be removed 
from the carriage frame, allowing the 
substitution of another without dis- 
turbing work in process of execution 
in the first. This permits the employ- 
ment of extra platens specially ground 
to reduced diameter for heavy mani- 
folding, which is of great importance 
in securing uniform alignment for such 
work. There is also a right hand rack 
release lever which permits the separ- 
ation of the movement of line spac- 
ing and rack releasing, so that either 
movement can be made separately or 
both at once with the right hand 
alone. 

The ribbon movement is exceedingly 
simple, being of the older form, feeding 
with the grain and signaling for re- 
verse, the ribbon being one and one- 
quarter inches wide and nine yards 
long. It feeds directly from one spool 
to the other, the ribbon being re- 
versed by a slight touch to the octagon wheel shown in 
the cut, which both starts the ribbon winding in the 
opposite direction and moves it crosswise one-eighth of 
an inch, exposing a fresh printing path to the type 
until the entire face of the ribbon has been used. The 
octagon wheel, on whose sides the letters L and R are 
cut alternately, shows at a glance which way the ribbon 
is feeding. The spools are readily removable, and a 
winding crank winds the ribbon rapidly onto either 
spool. 

In the carriage bearings, as will be seen from one of 
the views, rollers are used instead of wheels 
or balls, the rollers being three-eighths of 
an inch long and over one-quarter of an 
inch in diameter. It is said that no amount 
of wear seems to flatten or change the shape 
of these rollers, of which there are two on 
each rail, held at a fixed distance apart by a 
light truck frame. The carriage rests lightly 
upon them, and accidental tilting is pre- 
vented by an overhanging lip running the 
length of each rail, but not touching the 
carriage. 

The paper feed is quite original, the pres- 
sure of the feed rolls when the platen is up 
being so light that the paper may be pulled 
as desired. There are three separate sets of 
feed rolls, upon none of which the pressure 
is unduly great, the front feed roll and paper 
fingers sliding with a mere touch easily to 
right or left, remaining where set, and feed- 
ing with equal ease and certainty wide or 
narrow sheets, envelopes, postal cards and 
carbons. The keyboard of the No. 2 " Rem- 
Sho" is the universal or standard, and con- 
tains 76 characters, while that of the No. 3 
has 86 characters, and is particularly adapted 
to foreign use, or where special characters 
are required. One, two and three line spac- 
ing is provided for, and a reversible detent facilitates 
printing above or below the line. 

The company make a machine with a special fine 
bronze finish, in which the frame casting is heavily 
plated with oxidized copper, the key levers, ribs, and 
connecting wires with red copper, the carriage rails and 
escapements also with copper, the small working parts 
nickel plated, and the scale black, with 
white graduation lines. The machine 
is designed to be one of the first in 
the market in beauty of design and 
richness of finish. The frame was de- 
signed by the late lamented Charles B. 
Atwood, designer of the Art building 
and Peristyle at the World's Fair at 
Chicago. 






Type Bar 
and Hanger. 



AN IMPROVED GATE HINGE. 

The illustration represents a hinge of simple con- 
struction, designed to permit a gate to swing freely in 
either direction, but which will automatically return 
the gate to a normal central or closed position when 
the gate is released. The improvement has been pa- 
tented by George H. Choate, of Hailey, Idaho. The 
large view represents, in perspective, the application 
of the hinge, the gate being in central position, the 
small figure being a plan view. On each side of the 
fence post is secured a plate to which is hinged an 
arm, the arms being one above the other, and coiled 



THE CARRIAGE BEARINGS. 



According to the most recent meas- 
urements, one kilogramme of water 
occupies 1000101 cubic centimeters at 
4" Centigrade. — Monatschrift fur den 
Oeftent lichen Baudienst. 




CHOATE'S GATE HINGE. 

around each pintle of the hinges is a spring, one end of 
each spring engaging the fence post and the other end 
being provided with a hook which engages openings 
in the arms. The plates are crossed and hinged at 
their other ends to plates secured to side faces of the 
inner gate post, the disposition of the springs being 
such that they tend always to keep the parts in the 
normal central position shown. 

»in» 

AN APPARATUS FOR PROJECTING MOVING PICTURES. 
The illustration represents an improved apparatus 
for projecting living and moving pictures, with which 
every movement of actual life may be depicted on the 
screen. It is being placed on the market by Messrs. 
Riley Brothers, optical lantern outfitters, of No. 16 
Beekman Street, New York City. The apparatus is 
shown with a biunial lantern, which enables the 
operator to project the title of the picture from the 
upper lantern or show ordinary slides while another 
film is being introduced. He may also illustrate his 
lecture by ordinary lantern slides, and at suitable in- 
tervals project animated pictures from the lower slide, 
or he may use the lantern in an ordinary way, and in 
a few moments remove the bottom tubes and fix the 
kineoptoscope in position, and so close an entertain- 
ment with a demonstration of animated photos. The 
construction is such that vibration is reduced to a 
minimum, and the machine takes any standard films, 
which will pass through without tearing and quite un- 
injured. The machine may be fitted into the stage of 
any ordinary lantern which is open at the bottom, 
with a slight lengthening of the bolts. The lantern is 
furnished in a variety of styles, and the kineoptoscope 
accessories include the apparatus fixed on brackets and 
rails, with special short focus lens of high quality, 
fitted in an adjustable diaphragm, etc. The mech- 
anism is so simple that the machine is not liable to get 
out of order. 



MAYENCE has a special museum of Roman antiquities 
found on German soil. It embraces 14,760 objects, 
many of them of great value, 




W RAY'S KINEOPTOSCOPE AND THE 
BIUNIAL LANTERN. 



' MONARCH ' 
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EXPERIMENTAL ACETYLENE GAS BUOY FOB NEW 
YORK HARBOR. 

We have been favored by Lieut.-Col. D. P. Heap, 
Corps of Engineers, United States Army, with the par- 
ticulars of an experimental acetylene gas buoy which 
he has designed for river and harbor service. 

The new buoy, in addition to being more powerful 
and economical than the electrically lighted buoys, is 
more reliable. If one of a chain of the latter goes 
wrong, all the others are affected ; whereas the acetyl- 
ene buoy, being an independent and self-contained 
unit, will not affect any 
other buoys by its failure. 

In order to save expense 
in carrying out the experi- 
ment, a first-class can buoy 
was pressed into service 
and modified for the test 
(see accompanying engrav- 
ings). A cylinder, C C, of 
boiler iron, closed at the 
bottom, but open at the 
top, was attached to the 
diaphragm, D, of the buoy 
and firmly supported at 
the lower end. In this cyl- 
inder were placed and se- 
curely fastened three 
tanks, T T T, containing 
each about twenty pounds 
of liquefied acetylene gas 
under a pressure of six 
hundred pounds to the 
square inch. These three 
tanks are connected by 
piping to the regulator, R, 
which reduces the pressure 
to that of a two-inch water 
column. 

From the regulator a 
pipe leads to a Naphey 
burner, so placed that the 
flame will be in the focus 

of a lens lantern provided with cut glass prisms, so as 
to concentrate the light in a horizontal plane. The 
candle power of the burner is twenty-five. This is 
increased by the lens lantern so that the emergent 
beam is about two hundred and thirty candle power. 

One pound of liquefied acetylene will expand to 
fifteen cubic feet of gas; so the charge in this buoy 
equals nine hundred cubic feet. As the burner con- 
sumes a little less than one cubic foot per hour, the 
buoy should burn continuously for at least nine hun- 
dred hours. 

On October 30 the buoy was lighted and placed in 
the water near the north dock at the lighthouse depot. 
It burned continuously until November 10, when it was 
taken up and placed next day near Bay Ridge for con- 
venience of examination by the Lighthouse Board. On 
the 12th it was replaced in its former position and 
continued to burn brilliantly until November 26, when 
the light began to grow less bright. The buoy was 
taken up, and an examination of the burner showed 
that carbon had deposited at the orifice. This was pro- 
bably due to the burner being defective, as other 
burners of the same type 
had given far better re- 
sults. The cost of the gas 
consumed in this trial was 
about one cent per hour, 
which is a remarkably low 
figure, especially in view 
of the brilliance of the 
light. 

Experiments have also 
been carried out with lique- 
fied acetylene gas for bea- 
con lights, and it gives pro- 
mise of equally good results 
in this direction. 

The Lighthouse Board 
considers these tests so 
successful that additional 
and more severe experi- 
ments are to be made with 
an acetylene gas buoy 
moored near the entrance 
to Gedney's Channel and 
with an acetylene gas- 
lighted beacon on Romer SECTION THROUGH VERTICAL 
Shoal. The same buoy AXIS, 

will be used, such modifi- 
cations being made as have been suggested by the Bay 
Ridge experiments. 

The two principal advantages which would obtain if 
this method of lighting proves after extended trial to be 
successful and practical are, first, large reduction in 
first cost of gas-lighted buoys and, second, large in- 
crease in the power of the light. 



The Gravelials Tunnel, Norway. 

TheGravehals tunnel, on the Bergen Railway in Nor- 
way, is the longest tunnel on the North European con- 
tinent, its length being about three miles sixteen hun- 
dred feet. Its cost will, however, be unusually low 
compared to most other tunnels, which are generally 
double-tracked and bricked to a considerable extent, 
while the Grravehals tunnel, according to the present 
arrangements, will not only be for a single line, but 
even for narrow gage, although it is hoped that the 
legislature will increase the vote so as to allow of the 





ACETYLENE GAS BUOY FOR NEW YORK HARBOR. 

Light, 230 candle power ; capacity, 900 hours ; cost, one cent per hour. 



ordinary gage being adopted. With regard to brick- 
work, it is calculated that only about 3 per cent of its 
length will have to be lined. These circumstances 
bring about a great difference in cost in favor of the 
Norwegian tunnel, which will only cost some 500 kr. or 
£27 10s. per lineal meter, whereas the usual cost of 
similar tunnels elsewhere amounts from £100 to £110 
per meter. Both the ends of the tunnel are at an eleva- 
tion of some 2,900 
feet above the 
level of the sea. 
The results ar- 
rived at as to the 
quality of the 
rock by the spe- 
c i a 1 committee 
appointed to in- 
vestigate this 
matter have so far 
proved correct, 
and the rock has 
not been very 
difficult to han- 
dle. The work 
commenced at the 
west side, at 




tion of the turbines. The power from the turbines 
amounts to 220 effective horse power, there being two 
turbines of, respectively, 120 and 100 horse power. The 
two boring machines require 60 horse power. Some 30 
to 40 horse power will be required for ventilating 
purposes, there being some two or three ventilators 
coupled, the one behind the other, so that the one de- 
livers into the other. 

Some 15 horse power will be wanted for the two elec 
trie locomotives, which are intended to replace the 
horses used at present for the purpose of removing the 

debris. There being a gra- 
dient of 2 to 5 in 1,000, the 
loaded wagons will almost 
run by themselves, the lo- 
comotives being really only 
wanted for the purpose of 
pulling back the empty 
trucks. The machine tools 
in the workshop are also 
worked by power from the 
turbines, transmitted by 
electricity. This takes 
some 15 horse power, and 
the dynamo for lighting 
purposes some 25 horse 
power. The smaller tur- 
bine, of 100 horse power, 
works the two hydraulic 
pumps for the boring ma- 
chines. The surplus, of 
some 40 horse power, it is 
intended to use for two 
electric drills. 

The whole installation, 
which has been in opera 
tion for some two or thin 
months, works perfectly 
satisfactorily. The num- 
ber of hands employed 
amounts to 125 men at the 
west side and 35 at the 
east side. Barracks have 
been built for the men at both places, with shops, 
dairy, laundry, bath house, etc. At Opsat, the average 
advance per day has been about 3 feet, making some 75 
feet to 80 feet a month of 25 working days. About 2 
pounds to 2% pounds of dynamite have been used for 
every cubic meter of rock. This is by hand boring. 
By machine boring an advance of 7 feet to 8 feet has 
been made during 24 hours on the average, but the 
consumption of dynamite has been three or four times 
as large in proportion. According to the experience at 
Gravehals, machine boring does not come cheaper than 
hand boring. The tunnel has to be ready for rails by 
April 12, 1903, and there is every prospect of its being 
ready some time before then ; according to the plan, 
about 14,000 feet will be done from the west end — 1,000 
feet by hand and 13,000 feet by machine — and some 
3,600 feet from the east by hand. 

Some trouble has been experienced with the men, who 
will not settle down, although they can save considera- 
bly ; but they rarely stay more than, six months. The 
average pay forall piecework is 4s. 2d. per day, inaddi 
tion to which the men have free lodging, light an,' 
fuel. The drillers in the rock earn some 6s. to 10s. pei 
day. Board costs Is. 4d. per day less for those who 
keep house themselves. An experiment with some 20 
Italian men proved entirely unsatisfactory, and they 

had to be sent back. — En- 
gineering. 




ELEVATION OF ACETYLENE 
GAS BUOY. 



Trolley car ambulances are to be introduced in the 
city of Pittsburg, running independently over all the 
street car tracks as called for. 



Opsat, in October, 1895. The work was, through the 
whole of 1896, carried on by hand boring, the necessary 
preliminary investigations as to the employment of 
water power not having been completed. 

In order to procure water for the turbines, it was ne- 
cessary to construct a reservoir on the mountain itself, 
and fears were entertained that the water would be so 
cold that it would freeze before it reached the turbines, 
even if the pipes were well protected. These fears were, 
however, dispelled, as the water's temperature never 
fell below 5° C. at the spot intended for the installa- 



A New Map of tbe 
Yukon Region. 

The Coast and Geodetic 
Survey have prepared and 
will soon publish a new 
map which will cover the 
entire length of the Yukon 
River and most of its tribu- 
taries including the Klon- 
dike region. The scale is 
twenty miles to the inch. 
The section embraced ex- 
tends from the S e I w y n 
River, several hundred 
miles above Dawson City, 
to the mouth of the Yukon 
and the section is wide 
enough to give a fair idea 
of +he extent and charac 
ter of all the streams. It 

shows the location and extent of the St. Michael Mil; 

tary Reservation and gives the location of all town.? 

and mining camps. 



HORIZONTAL SECTION ABOVE 
TANKS. 



After forty-eight years the Arundel Society, estab- 
lished to reproduce in color and popularize the master- 
pieces of painting, has come to an end, the improved 
and cheapened methods of reproduction having made 
its work unnecessary. Isochromatic photography has 
been one of the most powerful factors in rendering 
work of this nature obsolete. 
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Science Notes. 

In investigating the properties of certain substances 
whose critical point had not been definitely ascertained, 
Messrs. A. Leduc and P. Sacerdote made use of an 
original method. They took the critical point to be 
that at which light ceases to be diffracted by the sur- 
face of any as yet unvolatilized liquid. By this method 
they were able to calculate their results to within 0'5° 
Centigrade and one atmosphere. — Revue Scientifique. 

A number of Swiss lakes were recently sounded, the 
results being as below : 

Lake Langensee 1,186 feet. 

Lake of Geneva 1,007 " 

Lake of Brienz 848 " 

Lake of Lucerne 695 u 

ZugLake 643 " 

Lake of Zurich 464 '• 

— Revue Scientifique. 

London fog absorbs 11 '1 per cent of the luminous 
rays from an ordinary gas flame, while 20 - 8 per cent of 
the light from an incandescent mantle are lost in it. 
This is of course due to the fact that the first men- 
tioned light contains far more red rays than the other, 
and that fog permits the passage of red rays to the 
exclusion of the blue is evident from the deep red color 
which the sun assumes when seen through mist. — 
Cosmos. 

In the light of the recent researches on the oxydases 
recently recorded before the Acad^mie des Sciences 
and the influence of manganese on vital oxidation, it 
is interesting to find that Gu^rin states that this metal 
is universally present as an organic compound in the 
ligneous tissues of trees. If sawdust is treated with 
feebly alkaline water and the extract is acidulated 
with hydrochloric acid, a precipitate will be obtained 
which, when washed with acid water and burned, is 
found to contain no iron, but 0'4 per cent of man- 
ganese and 4 - 6 per cent of nitrogen. — Comptes Rendus. 

A Parliamentary return shows that the total num- 
ber of visitors to the British Museum in the year 1896 
amounted to 581,906, the highest number reached 
since 1890. This increase is partly accounted for by 
the admission of visitors on Sunday afternoons since 
May 17, 30,136 persons having been thus admitted. 
On the other hand, the number of evening visitors has 
further diminished since 1895 to 29,769. The total 
number of visits of students to the reading room dur- 
ing the year was 191,363, being 3,600 less than that of 
1895, which again was lower than that of 1894 by 
8,000. This diminution of numbers may perhaps, in 
some degree, be accounted for by the growth of 
local libraries in the metropolis, which have satis- 
fied the requirements of students who would other- 
wise have had recourse to the British Museum. The 
daily average was about 630. The number of visitors 
to the Natural History Museum during 1896 was 
417,033 on week days and 30,923 on Sundays, making 
a total of 453,956, as compared with 446,737 (on week 
days only) in the year 1895. The average attendance 
for all open days, including Sundays, during the year 
was 1,316 ; that for week days only, 1,336, as compared 
with 1,436 in 1895. 

An optical device for the intensification of photo- 
graphic pictures is described by Lord Rayleigh in the 
Philosophical Magazine for September. Photograph- 
ers often obtain negatives which are so thin that in- 
tensification by chemical processes is insufficient to 
bring out any effective contrast between the trans- 
parent and opaque parts. The method devised by 
Lord Rayleigh is purely a physical one, and it may be 
described as a means of using a weak negative twice 
over. It is well known that by placing a feeble trans- 
parency upon a sheet of white paper, the picture be- 
comes clearly visible, even though nothing can be 
seen when the transparency is viewed by holding it 
up to the light. Through the transparent parts the 
paper is seen with but little loss of brilliancy, while the 
opaque parts act, as it were, twice over, once before 
the light reaches the paper and once again after re- 
flection on its way to the eye. This is the principle of 
Lord Rayleigh's method. Instead of the paper, a flat 
polished reflector is used, the film side of the negative 
being placed in close contact with it. On the other 
side of the negative, and fairly close to it, is a condens- 
ing lens, which gives parallelism to the rays from the 
candle used as a source of illumination. The candle is 
placed just alongside of the copying lens. The light 
from it passes through the condensing lens, and falls 
as a parallel beam upon the negative. After reflection, 
the light again traverses the lens, and forms an image 
of the candle centered upon the photographic copy- 
ing lens. An optically intensified positive is thus ob- 
tained, and by copying it in the same way in the camera 
a negative with more pronounced contrast than the 
original may be made. To obtain satisfactory results, 
the false light reflected by the optical surfaces em- 
ployed must be eliminated. In the case of the condens- 
ing lens the difficulty is overcome by giving the lens 
a slight slope with reference to the face of the nega- 
tive. The false light reflected from the glass face of 
the negative to be copied may be got rid of by fixing a 
wedge-shaped glass plate to the glass side of the nega- 
tive by means of fluid turpentine. 



The Treasures of a Scrap Pile. 

A scrap pile, if properly exploited, is not without its 
latent treasures. The Industrial World calls attention 
to the fact of the Baltimore & Ohio Railroad erect- 
ing a pile driver from old cast away iron. It.says : 

" The particular scrap pile from which the pile 
driver was evolved was recently enriched by the ad- 
dition of the remains of the old bridge over the Mus- 
kingum River at Zanesville, which was taken down and 
replaced by one of modern design. In this increment 
was seen the opportunity for building a much needed 
pile driver, and the order was accordingly issued. Not 
a single dollar's worth of new material was ordered, 
except the sills of the platform, which were particu- 
larly heavy, and the hoisting engine and boiler. The 
castings required were made from the cast.iron col- 
umns of the old bridge, with the addition of enough 
pig iron to insure a good quality of metal. The trucks 
were a pair of second-hand ones formerly used under 
a low flat car, put in good condition. The platform was 
built after the style of a flat car heavily braced. It is 
40 feet long over the end sills and is supported by ten 
longitudinal sills. The center and intermediate sills 
are 5 by 9 inches, and the side sills are composed of 
two double sills by 12 inches, spaced about 1 inch 
apart and trussed, with 1 inch rods on 6 inch queen 
posts. The whole floor is well trussed with 1% inch 
rods on 12 inch queen posts, fastened to 8 inch tie 
timbers. Underneath is a capacious tool box. The 
body and truck bolsters are of the combination type, 
with six flitch plates % inch thick, both bolsters being 
extended beyond the body for convenience in block- 
ing and steadying the machine while at work. The 
hammer weighs 2,800 pounds and has a total fall of 38 
feet. The superstructure is pivoted on a carriage that 
is made to travel the full length of the platform by 
power, so that the driver can be turned in a complete 
circle at any point on the platform by power from the 
engine. A cabin of substantial design frame with 
angle iron protects the engine and operator from the 
weather. The leads can be taken in and stowed in a 
longitudinal position for transportation by means of a 
jointed brace, using the hammer as a counterweight." 



A New Developer— Dlamldoresorclne. 
This is a new developer derived from aromatic series 
and christened with an English name. Ortol is one 
to which MM. Lumiere and Leyewetz have already 
given considerable attention. The properties of this 
developer are essentially the same as those of amidol, 
but with some additional qualities. It can, like ami- 
dol, be put up in powdered form and be easily dissolv- 
ed when wanted. 

One of its advantages over amidol is that its action 
may be considerably retarded by bromide of potassium, 
which allows, to a certain extent, the correction of any 
errors due to over-exposure. 
The following is the formula : 

Water 100 grammes. 

Anhydrous sulphite soda 3 lt 

Chlorhydrate diamidoresorcine 1 " 

If the proportion of the diamidoresorcine is increased 
or diminished, the reducing power is lessened and the 
image lacks vigor in both cases. 

By increasing the quantity of sodium sulphite the re- 
ducing or developing power is proportionately increas- 
ed, 10 grammes of sodium sulphite being the limit, 
however. An excess of sulphite beyond the amount 
mentioned is liable to produce fog. The solution slow- 
ly changes ; after eight days its reducing power is con- 
siderably weaker, but as has been previously mentioned, 
its rapid solubility permits the developer to be quickly 
prepared and thereby renders the keeping of a stock 
solution on hand unnecessary. — Paris Photographic 
Gazette. 

A Word to Mail Subscribers. 

At the end of every year a great many subscriptions 
to the various Scientific American publications ex- 
pire. 

The bills for 1898 for the Scientific American, the 
Scientific American Supplement, and the Build- 
ing Edition of the Scientific American are now 
being mailed to those whose subscriptions come to an 
end with the year. Responding promptly to the invi- 
tation to renew saves removing the name from our 
subscription books, and secures without interruption 
the reception of the paper by the subscriber. 

PRICES. 

The Scientific American (weekly), one year $3.00 

Supplement of the Scientific American (weekly), one year. 5.00 

Building Edition of the Scientific American (monthly), one 

year 2.50 

Export Edition of the Scientific American (monthly, in Spanish 

and English), one year 3.00 

COMBINED RATES. 

The Scientific American and Supplement $7.00 

The Scientific American and Building Edition 5.00 

The Scientific American, Scientific American Supplement, and 

Building Edition 9.00 

This includes postage, which we pay. Foreign sub- 
scribers should remit one dollar extra for postage on 
each publication. Remit by postal or express money 
order or check to order of Munn & Company, 361 
Broadway, New York. 



Recent Archaeological News. 

Basle, Switzerland, is celebrating the four hundredth 
anniversary of Hans Holbein's death by an exhibition 
of his paintings and drawings, to which other Swiss 
museums have contributed. 

While making some repairs to Heidelberg Castle 
recently, some workmen came across a window the 
style of which revealed the fact that the castle was not 
begun in 1411, as heretofore believed, but two hundred 
years earlier. Certainly, to all appearances, it has 
always seemed to date from a much earlier period than 
the beginning of the fifteenth century. 

The French school at Delphi has lately unearthed 
two slabs of limestone which bear an inscription which 
is of great interest, dating, as it does, from the fourth 
century before Christ. This inscription, which consists 
of about two hundred lines, gives the price of work for 
building operations in Greece at the period named, 
and from it we learn that an architect was paid at the 
rate of under $150 per annum. This is not a great 
sum, even if its purchasing power is multiplied, as it 
should be, by five or six. 

Three important finds of manuscript from the lost 
cities of central Asia are reported by the Asiatic Society 
of Bengal. They were found in sand-buried tombs 
and other buildings in Chinese Turkestan, and were 
picked up by peasants and passed on to traders. They 
vary in age, and consist of bark, palm leaves, or very 
coarse paper, sometimes coated with gypsum, and often 
very flimsy. Dr. Hoernle, president of the society at 
Calcutta, after examining them, believes that they 
relate mainly to religious ceremonies. 

Skias has been conducting excavations on the left 
bank of the Ilissus in the neighborhood of the Kallir- 
rhoe. About one hundred steps from the spring he dis- 
covered the foundations of the celebrated " Ionic tem- 
ple on the Ilissus,'' which was seen and drawn by Stuart 
and Revett in the last century. Thereafter the temple 
disappeared, and its destruction was so complete that 
the present ruins would scarcely be regarded as the 
foundations of a temple but for the drawings of Stuart 
and Revett, with which they correspond exactly. D8rp- 
feld regards this as the temple of Artemis Agrotera, 
which Pausanias mentions immediately after he had 
crossed the Ilissus, and before he turned toward the 
Stadium. 

A considerable part of a lost play by Menander has 
just been published at Geneva under the title of " Le 
Laboureur de Menandre." Hitherto, with the excep- 
tion of quotations enshrined in the works of other 
authors, the only authenticated specimen of Menan- 
der's work was a fragment of twenty verses that was 
discovered by Tischendorf. Now Jules Nicole has 
brought papyri from Cairo which prove to be a part 
of one of Menander's most celebrated plays. These 
papyri contain nearly a hundred verses containing the 
essence of the plot, enabling a reconstitution of the 
dramatis persona, and also the best part of the come- 
dy. The authorship is established by the occurrence 
of three passages that are quoted by ancient writers 
as being from the play in question. 

A correspondent of the English Colliery Guardian 
writes that the site of the prehistoric Celtic lake vil- 
lage, near Glastonbury, has been further excavated 
since July last, under the superintendence of the dis- 
coverer, Mr. Arthur Bulleid. The sites of the dwell- 
ings are marked by mounds. One of these contained 
the greatest depth of clay yet found, no less than 
9 feet, the accumulation of successive hearths which 
were found necessary as the weight of the clay gradu- 
ally compressed the peat beneath. This mound con- 
tained 300 tons of clay, all of which must have been 
brought in their boats by the inhabitants from the 
neighboring hills. Under the mound was found the 
framework of a loom with brushwood and wattlework 
to form the foundation. Another mound was very 
rich in fragments of pottery and other evidences of the 
manufacture of hardware. A neatly cut iron file about 
8 inches long was found. Parts of three broken mill- 
stones were unearthed, and in one mound a clay oven 
measuring 2 feet by 9 inches. One glass article only 
was brought to light this year, a blue glass bead with 
a wavy line of dark blue running round it. 



Remarkable Speed of the Yacht "Kllldc." 

During her last trial run over a measured mile on 
the Hudson River, the 80-foot yacht " Ellide " made 
the remarkable speed of 3789 miles an hour. This 
places her far ahead of any steam yacht, large or 
small, in the world. The fastest steamship of any kind 
afloat to-day is the "Turbinia," an experimental torpe- 
do boat,'propelled by the Parsons steam turbine, which 
has a record of 4035 miles per hour. The " Ellide" is 
80 feet long, 8 feet 4 inches beam and 3 feet 6 inches 
draught. She is of composite construction, with steel 
frames and scantlings and mahogany skin. The mo- 
tive power is furnished by a quadruple expansion en- 
gine, with cylinders of 9, 13, 18 and 24 inches diameter 
and 10 inches stroke. The mile course over which the 
run was made was measured by the United States 
Coast Survey. 
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PROBLEMS OF THE PYRAMIDS. 

To the Editor of the Scientific American : 

Fig. 1 represents the earth's orbit, divided into 
365*244 day parts, having the sun in the center. 




Fig. 1. 

The diameter of the orbit is 11626 day parts and the 
radius is 58 13 day parts. A right section of a pyramid 
is also shown whose height is the sun distance and 
whose base is equal 9131 day parts. This pyramid is 
a type of the Great Pyramid of Egypt, whose height of 
5,813 inches is evidently 100 inches to the day part. It 
is a it pyramid, and therefore the base is 100 inches to 
the day part, or 9,131 inches. It is stated by Pliny 
that the height of the Great Pyramid was 500 Roman 
feet. The Roman foot must have then been one-tenth 
of the earth's orbit in day parts, and called inches, 
11-620 inches. 

The base side length then was 785'4 of these feet and 
the circumference 3, 141 '6 of these feet. 

The height of the pyramid was then intended to re- 
present the sun distance ; and by a late estimation it is 
one-billionth of that distance, which would be equal to 
500,000,000,000 Roman feet. And if so, the circumfer- 
ence of the base would be one-billionth of the earth's 
orbit of 3,141,000,000,000 feet. 

As to the coffer in the pyramid, according to the 
measures of Professor Greaves, the outside dimensions 
are equal to ten times the two foot cube, and the inside 
dimensions, within the measures of Professor Smyth, 
are equal to ten times the two foot sphere. Whether 
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gies where only a prejudiced eye could see them, there 
are certain coincidences of the kind ingeniously worked 
out by our correspondent which are widely recognized. 
It is conceded, for instance, by many that the builders 
of the Great Pyramid seem to have intended that its 
height should bear to the perimeter of its base the 
same ratio as the diameter bears to the circumference 
of a circle. If this is true, all that our correspondent 
says about "day parts'' would follow ; and the ques- 
tion as to whether the Egyptians intended any refer- 
ence to "day parts" becomes a matter of interesting 
conjecture. 

The height of the Great Pyramid is variously given, 
the difference between the determinations being seve- 
ral feet. Our correspondent gives the height as 0,813 
inches, or 484 feet. As the upper tiers of stones are 
gone and the exact angle of the slope is not determina- 
ble, the precise height of the pyramid is a matter of 
conjecture, though the height given agrees approxi 
mately with the generally accepted height. Upon the 
other point discussed in the note, viz., the relations of 
the sphere, whose diameter is one foot, to our numerous 
English measures of capacity and weight, his deduc- 
tions are very curious. We have not verified them. 

It cannot be implied in all or any of these compari- 
sons that this was the manner in which our system of 
weights and measures came into existence; for, as a mat- 
ter of fact, most of the units have been changed in 
value many times and have at the same time had dif- 
ferent values among different nations. A perusal of 
the article on weights and measures in the Encyclopedia 
Britannica will convince one of this. The agreements 
above, so far as they are exact, are to be classed as coin- 
cidences, and where they fail in exactness is proof that 
no agreement was intended historically. — El).] 




Fig. 2. 

this was intentional or not, the measures which we call 
avoirdupois are derived from the one foot cube ; and 
the troy and apothecaries' weights and measures are 
derived from the one foot sphere, the grain being - 004 
cubic inch of water, and 250 grains in the cubic inch 
of water. 

The one foot sphere is peculiar. It is 3 1416 feet in 
circumference. It has a surface of 31416 square feet. 
It will contain the apothecaries' pint of 288 cubic 
inches 31 '416 times. 

It will contain 31416 apothecaries' pounds of water 
or wine of 7,200 grains to the pound ; and 31416 troy 
pounds of wheat of 5,760 grains to the pound. 

If thereare eight pints in a gallon, it is equal to 2304 
cubic inches, which has been rounded off by legislation 
to 231. 

The two foot sphere will contain 31 416 of these gal- 
lons and 31416 pounds troy of water or wine. 

This was probably the origin of the old wine barrel, 
which is now set down at thirty-one and a half gallons. 
Two of these barrels will make a hogshead of 62 832 
gallons, now rounded off to 63. Four of these barrels 
will make a pipe or butt of 125664 gallons, rounded off 
to 126. Eight of these barrels, or the four foot sphere, 
will make a tun of wine of 251 - 328 cubic inches, now 
rounded off to 252. 

Ten of these barrels will make a chaldron. A tun of 
wine will just balance a chaldron of wheat. The out- 
side content of the coffer by measure of Prof. Greaves 
will hold 6,000 pounds troy of 5,760 grains to pound ; 
5,000 avoirdupois pounds of 6,912 grains to the pound ; 
and 4,800 pounds apothecary of 7,200 grains to the 
pound ; also 600 troy gallons and 500 avoirdupois gal- 
lons of water. No measure but the one foot rule will 
produce these results, and it is the radius of the two 
foot sphere. W. F. Quinby. 

Wilmington, Del. 

[Mr. Quinby's interesting letter adds a few more to 
the many striking coincidences, which have been 
pointed out by various writers, between the dimen- 
sions of the pyramids and the various measurements 
of time and space. Perhaps the most celebrated writer 
on this subject was Prof. Piazzi Smith, whose volumin- 
ous work was largely devoted to proving a relation to 
exist between the dimensions and order of the various 
stones in the great gallery and the history of the 
World. Although Prof. Smith, in common with many 
others, allowed his zeal to carry him beyond the 
bounds of probability and pointed out so-called analo- 



Tlie Theories Upon Which the Knapp Roller 
Boat was Built. 

To the Editor of the Scientific American : 

I am not a scientific man, but even an unscientific 
man of good ordinary intelligence can understand sci- 
entific matters when clearly explained, and, being un- 
trammeled by any preconceived ideas, may be even 
better able to apprehend the principles of an entirely 
novel design than one technically trained, 

It was doubtless just this freedom from the trammels 
of technical training which made Ericsson actually 
cross the Atlantic in a screw steam vessel while the sci- 
entists were figuring out proof s that it could not be done. 

It is possible, then, that in spite of my frank confes- 
sion, the following statements respecting Knapp's roller 
boat may be worthy of some attention, more especially 
as I have had the advantage of a close intimacy with 
the inventor, and frequent discussion with him during 
practically the whole time he has been inventing it. 

Your article is one of the very few which have gone 
to the real point of the problem. The speed of the 
present type of vessel is limited by the amount of 
power required to force the hull forward against the 
resistance of the water, which in calm weather in- 
creases as the cube of the velocity. 

When the water is set in motion by the wind in a 
contrary direction to the progress of the vessel, this re- 
sistance is enormously increased, and has perforce to 
be reduced by a corresponding reduction in the vessel's 
speed. Thus the Campania, which in calm weather 
can travel 560 miles in a day, is brought down to 180 
miles in a strong head sea. I say a head sea rather 
than a head wind, because the weight of water meeting 
the 33 feet of submerged hull is obviously so much 
greater than the weight of wind meeting the upper 
works that it must be regarded as the chief element in 
the retardation of speed. It is, in fact, the only ele- 
ment needing serious consideration, the water being 
700 times heavier than an equal bulk of air. 

The effect of this resistance is, however, very differ- 
ent as regards ordinary vessels and the roller boat. 
The vessel of to-day is practically a water plow, forc- 
ing its way through the water, which, as long as no 
great speed is attempted, easily yields before it. 

But as the speed of the boat increases, the resistance 
also increases in a vastly greater ratio, and conse- 
quently an enormous increase of horse power is neces. 
sary to increase the speed. How great this increase is 
is strikingly shown in a comparison of the Campania 
and Turbinia. 

The Campania, making from 20 to 21 knots an hour, 
has 2% horse power for every ton of her displacement. 
The Turbinia, making 32 knots, requires no less than 
50 horse power per ton displaced. Nothing could 
more eloquently tell of the disproportion between the 
increased rate of speed and the increased resistance of 
the water. 

The Bazin boat is but a modification of the plow 
principle. Her rollers are plow-shaped, i. e., they are 
disks, thin at the circumference and thick at the center. 
They do, indeed, roll, but they roll through and in the 
water, not upon it; and, although the proportion sub- 
merged is not so great as in an ordinary vessel, yet 
they are being forced through the water in the same 
way. They do, it is true, decrease somewhat the skin 
friction, and this, at low speeds, is a consideration. 
But, when high speed is reached, although skin fric- 



tion exists and is increased by the speed, it is not the 
main obstacle to progress, but the water resistance, 
which cannot be overcome save by a greater increase 
of engine power than his boat is capable of carrying. 
And this is also true of all the roller boats planned or 
tried during the last half century. 

The Knapp roller boat, however, is not a plow. Al- 
though a small portion of it is submerged, its mode of 
progression is essentially that of a broad-tired wheel 
rolling on the water. If it could rest on the water 
without any displacement, it would be a wheel or cyl- 
inder moving on a level surface. But, this being im- 
possible, its partial submersion produces the effect of a 
wheel or cylinder rolling up a hill. What will be the ef- 
fect of water resistance on such a mode of progression ? 

I think it must be admitted that, if the resistance 
were nil, the progress would be nil also. The paddles 
and skin of the boat would simply slip round and round, 
■without going forward. But the more resistance can 
be increased, the faster the boat will go forward. It 
matters nothing how this resistance is gained, whether 
by paddles or by increased speed (utilizing the skin 
friction for all it is worth) or by the propulsion of the 
water toward the boat by the wind. For example, a 
cylinder or barrel will turn round and round in the 
water; but, placed on a solid, resisting body, it not only 
turns round, but moves forward. And the effect is 
the same, whether the power is applied from out- 
side, as by hand or foot rolling the barrel, or from 
inside by gravitation, as by the squirrel revolving his 
cage, or from inside by leverage applied to the axle, 
as in the unicycle you described some months ago, or 
in Mr. Knapp's design for his boat. For the method 
of applying the power in the Toronto model is not his 
idea, nor has he ever approved it. 

The increase of resistance to the ordinary vessel may 
be compared to a solidifying of the water in front of 
her. It becomes, so to speak, harder and harder to 
force the boat through, and at last a point is reached 
where she is no longer able to carry engines sufficiently 
powerful to overcome any more resistance. Of course 
the water is not actually hardened, but the effect is 
much as if it were ; for, water being incompressible, it is 
also incapable of displacement at a high rate of speed. 

With the Knapp boat, the more resistance is in- 
creased by her speed, the more easy becomes her for- 
ward movement, not through but on the water. In- 
stead of reducing resistance by reduction of speed, the 
resistance will lift her out of her displacem-ent, thus 
reducing resistance without reducing speed, and if suf- 
ficient speed can be obtained to increase resistance 
until it equals the weight of the boat, she must roll on 
the surface of the water without any displacement. At 
this point far less power would be necessary to keep her 
going than would be necessary previously to lift her 
out of her displacement and roll her up the hill. The 
real question to be solved, then, is : What power will 
be needed to start her and acquire the necessary speed ? 

Some idea as to this may be gained from the pre- 
liminary trials. Her engineers say that only about 
twelve horse power was developed at either attempt. 
Some of this was lost by the unfortunate slipping of 
the wheels on the track. Yet this small horse power 
was sufficient not only to revolve her about six or seven 
times in a minute, but also to send her forward at the 
rate of four to five miles per hour. This horse power 
is only about one-ninth horse power per ton displaced. 
It seems probable, therefore, that a comparatively 
small power will give her considerable -speed, but this, 
of course, has yet to be tested. The slipping of the 
wheels, due to the moisture on the rails from the ex- 
haust steam (a matter which the builders ought to 
have foreseen), will be guarded against during the 
winter, and next spring we may hope to see the real 
trial of her speed capability. 

To sum up. The ordinary vessel is built on the 
finest possible lines to obtain the least point of re- 
sistance. The Knapp boat is built to go broadside on, 
to obtain the greatest possible contact with the water, 
and, consequently, the greatest resistance, because the 
resistance tends always to lift her out of her displace- 
ment and decrease the power necessary to acquire speed. 
This is the real point of the invention. 

It is perhaps necessary to say that Mr. Knapp is not 
responsible for anything in this article, save when his 
own words are quoted. Robert W. Rayson. 

392 Alfred Street, Kingston, Ont. 

[We publish the above letter as being, we believe, 
the first statement of the theories upon which 
the Knapp roller boat was built. We cannot agree 
with the writer that, if the boat could be driven fast 
enough to roll herself onto the surface of the water, the 
power necessary to propel her would be less than in a 
vessel of the normal type and the same displacement. 
If the normal draught of the Knapp boat is say 2 feet 
and her weight 200 tons, a certain proportion of the 
horse power of the boat must be expended in raising 
200 tons 2 feet and maintaining it at that level. In the 
ordinary boat the weight is carried by the water, and 
the whole effort of the engines can be devoted to 
propulsion ; but in the Knapp boat, as explained by 
our correspondent, the engines have not only to propel 
the boat but carry a part of its weight as well. — Ed.] 
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THE STEEL PIPE AND TUBE INDUSTRY. 

III. — THE PIPE MILLS. 

In our previous articles on the steel pipe and tube in- 
dustry we have traced the manufacture of steel tubing 
through the blast furnace plant, where the iron ore is 
smelted and cast in the shape of pig iron, and through 
the steel plant, where the iron is converted into steel 



been raised to a red heat, it is placed sidewise in the 
bending rolls. These consist of two lower rolls and a 
third vertically adjustable roll placed above and be- 
tween them. The plate is rolled back and forth be- 
tween the upper and lower rolls, the upper roll being 
gradually depressed until the plate is curved to shape 
with the scarfed edges overlapping. This method of 




3.-LAP-WELDING 



by decarburization with the air blast and rolled into 
long strips of various widths and thicknesses which are 
technically known as skelp. The third and final stage 
of manufactu^ occurs in the pipe department, where 
the skelp is rolled or drawn up into shape and welded 
into tubing. 

Perhaps the best idea of the scope and detail of this 
department is gained from the fact that from the di- 
minutive i-jj inch gas pipe up to the 24 and 36-inch 
water, oil or gas main there are more than 1,000 dif- 
ferent sizes of tubing turned out of the pipe mills and 
listed on the books of the National Tube Works Com- 
pany as carried regularly in stock. Broadly speaking, 
however, all the tubing may be divided into two classes 
— butt-welded and lap-welded — the former including all 
tubing from Jg-inch up to IVi'-inoh and the latter all 
sizes of pipe from lj^-inch up to 36-inch. The pipe mills 
in which, the small gas and water pipe is made contain 
seven welding gas furnaces, together with the necessary 
cutting and threading machines and testing apparatus 
and a large stock house for the finished pipe, the whole 
being under one roof. The lap-weld mills, in which the 
larger sizes are made, contain ten double bending fur- 
naces and twelve welding gas furnaces of the Siemens 
regenerative type. The pipe mill department also in- 
cludes two large machine shops, a pipe coupling forge, 
a flange welding shop, a foundry and many depart- 
ments of lesser importance. All of the furnaces are 
fired with an artificial gas known as " producer gas," 
which is manufactured on the premises by seventy-five 
producers. 

The previous article closed at a point where the steel 
had been rolled into long strips of the required size. 
Those intended for the larger sizes of pipe are fastened 
upon a traveling table where the edges are "scarfed" 
or beveled by the plate being drawn past a set of cut- 
ters. They are then pushed into a gas-fired " bending 
furnace," which, like all of the furnaces in this mill, is 
double ended, the material being introduced at one end 
and withdrawn at the other. As soon as the plate has 
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forming up the pipe is adopted only for sizes from 8 
inches up : the skelp for smaller sizes is formed by being 
drawn through a die, as shown in Fig. 5. The die is 
carried on a table at the level and just in front of the 
mouth of the furnace. It may be described as a stout 
iron tube, the front half of which, next the furnace, is 
split open and flattened out. Inside the die is a man- 
drel of the shape shown in the small sketch, Fig. 5, 
whose rear portion, lying within the closed end of the 
die, is of the size of the finished pipe. As the plate is 
pushed out of the furnace it is seized by a pair of heavy 
tongs and drawn through the die, the flaring sides of 
which gradually 
curve the plate 
until its edges 
meet and lap as 
it passes through 
the tubular end 
of the die. 

The plates, 
scarfed and rolled 
or drawn up to 
shape, with their 
edges lapping, are 
now pushed into 
a gas-fired weld- 
ing furnace, Fig. 
1, by means of a 
steam " pusher." 



"ball "or mandrel of the same diameter as the inside 
of the pipe. As the skelp enters the rolls its lapping 
edges are squeezed together between the rolls and the 
mandrel and a perfect weld is made. The rolls are 
perforated with a number of countersunk holes to 
enable them to bite the skelp and insure its being 
driven forward over the mandrel. This produces the 
rivetlike projections which appear on welded pipe in 
the larger sizes. The reliable character of the welding 
is due to the perfect homogeneity of the steel (a result, 
as we have explained in the previous article, of excep- 
tional care in the iron and steel process), together with 
the perfectly even welding heat which is secured in the 
gas furnace and the absence of the dirt and cinders 
which are unavoidable in welding furnaces heated by 
solid fuel. Moreover, as soon as it has passed through 
the welding rolls each piece is carefully examined, and 
all doubtful welds are rejected. The rough pipe is next 
passed through sizing rolls, in which it is brought to 
exact gage, and then through cross-straightening 
rolls, in which the axes of the two rolls are inclined at 
a considerable angle. It is then cooled on a movable 
table, where it is subjected to a cold blast of air and 
kept rolling to and fro. This prevents it from warping 
badly, as it would be apt to do if left to cool in one 
position, and relieves it of the strains which would be 
set up by uneven cooling. It is finally straightened in 
dies controlled by hydraulic pressure. 

The pipe is then placed in a lathe where the rough 
ends are cut off. These ends are taken to the testing 
department, where they are put through various 
flanging, crushing and bending tests, as will be ex- 
plained later in the present article. The pipe is now 
placed in the hydraulic testing machine, Fig. 8. This 
consists of a fixed and a movable head, the latter being 
shifted on the bed plate and keyed in a position corre- 
sponding approximately to the length of the pipe to 
be tested. The latter is supported between two face 
plates, in which are recessed a number of concentric 
annular grooves, corresponding to the various sizes of 
pipe. The grooves are filled with rope packing, and 
after it has been lifted into place the face plates are 
pressed firmly against the ends of the pipe by means 




4.-LAP-WELDING ROLLS AND MANDREL. 



The pusher is controlled by the man 
who is shown seated between a pair of hand wheels, and 
the lengths of skelp are brought successively in front 
of the furnace by the workmen, and rolled into posi- 
tion from the table onto which it is delivered from the 
bending rolls. As soon as the skelp has been raised 
to a welding heat, a door at the back of the furnace is 
opened and it is pushed into the welding rolls, Figs. 3 
and 4, which are located just outside the rear door of 
the furnace. The rolls are concave and are curved to 
the outside radius of the finished pipe, and between 
them, held in position by a long and stout bar, is a 




5.-P0RMING UP A 5-INCH PIPE. 



of a hydraulic ram at one end of the machine (see Fig. 
8). At the center of one face plate a nozzle leads from 
the hydraulic pump into the interior of the pipe. The 
smaller sizes are tested at 500 pounds to the square 
inch and the larger sizes at 1,000 pounds. Two inch 
line pipe is subjected to 1,500 pounds, and for oil well 
tubing the test runs as high as 2,500 pounds. 

Among the many branches into which the pipe mill 
department is subdivided, there is none that reflects 
greater credit than that in which the work of welding 
on the flanges is carried on. The interior of this shop 
is shown in the large front page engraving, where one 
end and the flange of a 22-inch pipe are shown being 
raised to a welding heat in a gas furnace. We have 
spoken of the screwed flanges which are fitted to the 
smaller sizes of pipe. Formerly this method and rivet- 
ing were used for all sizes, and while the high quality 
of the steel enabled an excellent job to be done, the ex- 
pansion and contraction of the screwed flanges, es- 
pecially in the larger pipes, was apt to produce leaky 
joints in the course of time. The company, at the 
urgent request of one of their patrons, and after 
lengthy experiments, have succeeded in welding on 
the flanges and making the job as perfect as the lap 
weld in the pipe itself. The results in the medium 
sizes were so successful that the experiment was tried 
on pipes up to 30 inches in diameter, and with invaria- 
bly excellent results. The flange is formed up out of a 
bar of steel. This is placed in a lathe, bored out and 
then faced on the inner face, care being taken to leave 
a J^-inch fillet on the inner edge. The end of the pipe 
is then swaged down slightly, say about \i inch, and 
the flange is pusihed on over it, the edge of the pipe 
being beaded over with a few taps of the sledge ham- 
mer to keep the flange from coming off in the furnace. 
The latter, which is gas fired, is built in two semicir- 
cular halves, the upper of which is removable. It is 
built to the size of the pipe that is to be handled and 
is deep enough to permit a good body of flame to play 
around the flange and end of pipe. When the work 
has been raised to a welding heat, the pipe is swung 
round onto a concave anvil, which is stepped to receive 
both the pipe and the flange. The hammer is made L 
shaped, so that the horizontally projecting portion 
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may enter and strike the 
interior surface of the pipe, 
and as the latter, with its 
flange, is turned round on 
the anvil the welding up is 
quickly completed. The 
operation is very speedy 
and the result thoroughly 
reliable and of course great- 
ly superior to a screwed 
connection. Flanges have 
been welded on pipes up to 
30 inches in diameter, and 
preparations are being 
made for flanging 36 inch 
pipes by the same method. 
The manufacture of pipe 
couplings is shown in Figs. 
6 and 7. They are made 
from bars of steel of the 
thickness and width of the 
coupling. Thesmallersizes 
are made in a special ma- 
chine (Fig. 6), which cuts 
off the desired length and 
forms it up on a mandrel 
with surprising rapidity. 
The pieces are then heated 
in a welding furnace and 
welded under the quick- 
acting steam hammer, 
shown in Fig. 7. The ends 

are then swaged down, the thread is tapped, and they 
are then ready to go on the pipes. As many as 40,000 
couplings can be turned out in twenty-four hours. 

One corner of this huge department, which, by the 
way, employs 3,400 hands, is devoted to making bends. 
The pipe is first filled with sand to prevent its distor 
tion, and it is then heated and forced by hydraulic 
pressure into a die of the desired radius. The result is 
so smooth and regular that these steel bends 
might easily be mistaken for cast iron pipe. 

In addition to the standard pipe work, this 
department turns out a bewildering variety of 
special work, the mere enumeration of which 
would exceed the limits of this article. Among 
other special work we noticed working barrels 
for oil well pumps ; steel trolley poles in which 
each length is swaged down and shrunk on 
over the end of the next smaller section ; hy- 
draulic pipe intended for a pressure of from 
2,500 to 5,000 pounds to the square inch ; 
Pintsch gas cylinders, made to stand a test of 
600 pounds to the square inch ; ammonia cylin- 
ders ; compressed air hoists, and a lot of 16 inch 
pump columns for the great shaft, 4,000 feet 
deep, at the Homestake Mine. During our 
visit, the mills were employed on an order for 
10,000 cylinders for the Liquid Carbonic Acid 
Gas Company, Chicago. The cylinders made 
for this company are numbered consecutively, 
the last of the present order being numbered 
70,768. They are tested to 3,700 pounds to the 
square inch. The shells are 5 inches in diame- 
ter and have a concave flanged bottom welded 
in. The neck is swaged down and a solid steel plug is 
then welded into it, bored out and threaded. 

We present illustrations of some typical tests that 
are daily being carried out at the works; for, in 
addition to the hydraulic tests already referred to, the 
tubing is continually being subjected to a variety of 
tests to determine the quality of the welds, etc. In 
cutting tubes to length, the rough ends are subjected 
to a longitudinal crushing 
load. If any tube fails ai 
the weld, it is sent back to 
be rewelded. Other tubes 
are rolled with a Dudgeon 
expander and the ends 
beaded over, just as they 
would be if set in a boiler. 
Others again are subject- 
ed to side pressure, and in 
a comparative test of iron 
and steel tubes (Fig. 10) 
the former invariably 
cracked, while the steel 
■ showed no sign of frac- 
ture, even when the speci- 
mens were completely flat- 
tened out. The cold flang- 
ing test (Fig. 10) speaks for 
itself, the toughness of the 
steel showing up in marked 
contrast to the fibrous 
fracture of the wrought 
iron. 

We have before us a re- 
port by Prof. Henry M. 
Howe, of Columbia Col- 
lege, of a series of tests 
undertaken this year to de- 
termine the relative merits 




6.-E0RMING COUPLINGS. 

of wrought iron and steel tubing. They were made on 
three classes of wrought iron and steel pipes: 2-inch 
line piping, 2-inch tubing, and 5%-inch casing. The 
iron pipes were obtained from three makers of good 
standing and the steel pipes from the National Tube 
Works. 

1. Bursting Tests. — Hydraulic bursting tests were ap- 
plied to fifty-one wrought iron pipes and thirty-six 




of the metal across the 
grain, and that, while 
wrought iron is weak 
across the grain, steel is 
nearly as strong across as 
along the grain. Of the 
twenty-three steel pipes 
that burst at all, 17 - 4 per 
cent burst elsewhere than 
at the weld. 

2. Tensile Tests. — In 
these eleven wrought iron 
and eleven steel pipes were 
tested, with the result that 
the steel exceeded the 
wrought iron on an aver- 
age by 32 per cent, 22 per 
cent, and 52 per cent in the 
2-inch line pipe, the 2-inch 
tubing, and the 5%-inch 
casing respectively. 

3. Friction Tests.— The 
hydraulic test was applied 
to 104 feet of 2 - i n c h 
wrought iron pipe and a 
similar length of 2-inch 
steel pipe. Water was run 
through at hydrant pres- 
sure and the loss of pres- 
sure noted. The steel 
showed a small but con- 
stant superiority to 

wrought iron, the pressure being about one-tenth 
pound per square inch greater at the discharge. 

The conclusion of the third article closes our descrip- 
tion of the steel tube industry as carried out in the 
establishment of the National Tube Works Company. 
In the vast scale on which the works are laid out, in 
the endless variety of labor-saving machinery employ- 
ed, in the military precision with which the veritable 
army of employes is controlled, and in the exact 
scientific methods which govern every detail of 
the various processes, the reader has been in- 
troduced to an excellent example of that sys- 
tem of industrial economy which has won for 
us such a commanding position in the iron and 
steel industries of the world. 
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7.-WELDING COUPLINGS. 

steel pipes, with the result that the steel pipes exceeded 
the bursting strength of the iron pipes on an average 
by 62 per cent, 41 per cent and 119 per cent, in the 
respective classes, and except in the case of three 2 
inch line pipes, "the weakest steel pipe of each class 
was stronger than the strongest wrought iron pipe of 
that class.'' This is explained by the fact that the 
bursting strength of a pipe is limited by the strength 




8.-HYDRAULIC PIPE TESTING MACHINE. 



To Produce Photographs on Watch Cases. 

A subscriber of the Keystone asks that jour- 
nal for information as to the method of repro- 
ducing photographs on watch cases. The editor 
replies as follows : 

There are several processes by which such 
transfers can be made, but there is really only 
one proper method for doing such work, and 
this is performed by a species of enameling, 
the details for the process of which, we think, 
have never been given in full. The following 
can be taken as the outlines of the process, 
and any workman accustomed to enameling 
can readily perfect the details. The cap is first 
prepared by giving it a coating of transparent 
frit, which gives the appearance of the cap be- 
ing coated with transparent lacquer, and it i- 
on this glassy coating that the picture is produced by 
what is known among photographers as the "dust- 
ing in" or "powder" process. In carrying out the 
details, proceed as follows : Take a good negative of 
the actual size of picture required. Next provide a 
piece of plate glass of suitable size, and after careful 
cleaning rub the surface with powdered talc, but leav- 
ing none of the dust on the plate. Now prepare a so- 
lution composed as fol- 
lows : Select pure, clean 
bits of gum arabic to 
weigh sixty grains ; glu- 
cose, forty-five grains; gly- 
cerine, ten minims ; bi- 
chromate of potash, thirty 
grains; distilled water, two 
ounces. Mix, warm and 
filter through muslin. The 
plate glass has a film of 
this mixture flowed evenly 
upon it and dried in the 
dark. This surface is ex- 
posed under the negative 
above alluded to, for the 
proper length of time (to 
be ascertained by experi- 
ment) ; after which the 
coated glass (carefully pre- 
served from the action of 
light) is taken into a cellar 
or some other place where 
the air is moist, under 
which conditions it absorb- 
moisture proportionate to 
the action of the light. The 
portions screened from the 
light receive the most 
moisture, and consequent- 
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ly are the best fitted to take and hold any dry 
powder brushed over the surface. The parts of the 
surface where the light has had full force do not 
hold any dust. The dust for the purpose under con- 
sideration is dial painter's black, a species of in- 
tensely black glass ground to an impalpable powder 
and now used dry. This powder is brushed over the 
face of the print with a soft camel's hair brush, and all 
particles, except such as are held by the tacky surface, 
carefully removed. The positive pictures by this pro- 
cess are very beautiful and perfect. To transfer to the 
watch cap, the picture on the glass has now a coating 
of tough collodion flowed over it and allowed to dry, 
after which the collodion film is separated from the 
glass and the coat of gum and dextrine washed away. 
The positive picture is now placed on the watch cap 
(which was previously coated with transparent enamel) 
with the collodion side out. On heating the cap in a 
muffle, the collodion burns away and the black enamel 
pigment fuses and incorporates itself with the trans- 
parent glaze on the watch cap. 

m 1 ■ > > 

The St. Lawrence River Canal at ]VIassena 9 N. If. 

Massena is situated in St. Lawrence County, New 
York State, on the Grasse River, which, nine miles 
below the village, empties into the St. Lawrence. The 
St. Lawrence River Canal will extend from a point on 
the St. Lawrence three miles northerly from Massena, 
having its intake just above the Long Sault Rapids, 
which have a fall of a little over fifty feet from the 
point of intake to the mouth of the Grasse River. 

The canal, three miles in length, will be 225 feet wide 
and have an average depth of 25 feet, although in 
places cuts will reach 90 feet in depth. The canal will 
thus receive an almost level course, falling but 4 feet 
to the mile. At the mouth, where the water empties 
info the Grasse River, there is a fall of 47 feet. The 
volume of water will be much greater than is used at 
the Niagara power plant. The fall, however, is much 
less ; therefore the turbines and generators will be 
differently arranged. A vertical shaft 140 feet in depth 
is used at Niagara ; at Massena the turbines will be 
placed upon an inclined shaft. A ring of steel encircles 
each dynamo, the central revolving portion being the 
field magnets and not the armature, as in most other 
dynamos. The extreme diameter of the ring is 15 feet 
and the width 3 feet. This flywheel-like ring revolves 
within a stationary cylinder upon a surface made of thin 
soft steel set edgewise, which contains slots filled with 
copper bars parallel to the shaft, these bars being 
insulated with mica. The current will be delivered at 
2,000 volts to the purchaser, and for long distance 
transmission it will be raised to 20,000 volts. The 
power house, the largest in the world, will be built 
upon a solid reck foundation. It will be about 600 feet 
long and 130 feet wide and 60 feet high ; and will be 
provided with an electric traveling crane 
ca])able of lifting 85 tons. The generators, 
of which there will be 15, will weigh 350,000 
pounds each and will make 180 revolutions 
per minute. They will be capable of devel- 
oping 5,000 horse power each, or a total of 
75,000 horse power. The total capacity of 
the canal is 150,000 horse power. 

From the power house the circuits will ex- 
tend to the factories to be constructed near 
by, one syndicate already having contracted 
for 35,000 horse power, for the purpose 
of manufacturing acetylene, this be- 
ing made possible because of the lime- 
stone formation that underlies the 
whole section about Massena. Elec- 
tricity converts this rock into calcium 
carbide, the basis of acetylene gas. 
Numerous other chemical composi- 
tions essential to the manufacture of 
gunpowder will be produced. Salt- 
peter will be refined and manufac- 
tured as in France and Germany. 
Other enterprises aie . contemplated, 
principally those which have in view 
the manufacture of certain chemicals 
which are now imported. The company already assert 
that they have contracted for all the power they can 
supply for some years to come. 

The large operations upon the work of excavating 
the canal and the building of the power house attract 
hundreds of visitors to Massena almost daily, and that 
quiet little town, formerly in obscurity, except for its 
curative sulphur springs, has become in one brief 
month a thriving, bustling community. Midway along 
the canal, and at the point on the survey, has grown up 
what has been christened the " White City," the dis- 
tributing point of the construction company. Here it 
will, for some distance, be necessary to excavate be- 
tween 00 and 90 feet of earth. Over one hundred two- 
horse scrapers are at work. Two large graders, with 
eight mules in front and four behind, remove the sur- 
face dirt to a depth of fifteen inches, and roll it up 
from a plow-shaped blade into an endless belt, finally 
dumping it into wagons, a dozen or more being required 
to carry away the dirt from each grader. The graders 
are the most efficient excavating machines yet pro- 



duced. They will excavate to within five feet of the 
water's level, and six, and later fifteen, big steam shov- 
els then finish the work. These powerful machines, 
built much upon the plan of a harbor dredge, scoop 
the dirt out by means of cantilever cranes, carry it 
over the banks or upon dump cars, for a temporary 
railroad is being constructed the entire length of the 
canal. The soil lis soft and sandy, with the exception 
of some very fine clay strata, and no serious engineer- 
ing problems are encountered in the process of excava- 
tion. Occasionally a streak of quicksand is found, 
which causes temporary embarrassment, but otherwise 
the work is accomplished with very few difficulties. 
The number of steam shovels, graders, and the force of 
men, now numbering six hundred, will be increased as 
the work progresses, it being calculated that three 




9.-DETAILS HYDRAULIC TESTING MACHINE. 



years will be required to comp.ete the canal. The pay 
roll at present exceeds $15,000 per month. 

The railroad facilities at Massena are favorable. The 
New York Central, by the R., W. & O. branch, and the 
Grand Trunk meet here. The navigation companies 
on the St. Lawrence are numerous, and this waterway 
will undoubtedly receive the greatest share of patron- 
age when the works are finished. It is estimated that 
the volume of water emptied into the Grasse from the 
canal will raise that river by ten feet, thus making it a 
most favorable outlet for the products to be manufac- 
tured. 

There is heard much talk that the projectors of the 
St. Lawrence Canal contemplate opening it for naviga- 
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10. -COMPARATIVE TESTS OF IRON AND STEEL TUBING. 
THE STEEL PIPE AND TUBE INDUSTRY. 

tion purposes, thus making a water route on the 
American side that will compete with the Long Sault 
Canal, about nineteen miles long, which brings vessels 
below the Long Sault rapids. If this were done, it 
would shorten the canal route by nine miles and give 
vessels but three miles of canal to traverse under slow 
speed. Although this is a feasible enterprise, it is yet 
only a future possibility. Locks, which would be neces- 
sary under those circumstances, are not being con- 
structed or provided for, and the navigation feature of 
the canal could only be realized after our government 
had dredged the Grasse River and opened it to naviga- 
tion. It would undoubtedly be of great assistance to 
St. Lawrence River navigation, as well as a source of 
revenue to the owners of the canal ; but whether it is 
thoroughly feasible to combine the two enterprises is 
problematical. The water for the Massana Canal comes 
entirely from the American side of the river and from 
this side of the Long Sault Island, therefore no inter- 
national questions or complications can arise. 

Edwin Wildman. 



The accompanying engravings represent the new 
torpedo boat catcher Bailey, so named by order of the 
navy department after the distinguished naval officer 
Theodoric Bailey, who was second in command to Far- 
ragut in the action of passing Forts Philip and Jack- 
son on the Mississippi. The Bailey is one of three tor- 
pedo boat catchers for which provision was made at 
the last session of Congress. The sum appropriated 
for each boat was $250,000. In advertising for bids the 
navy department stipulated that a speed of 30 knots per 
hour would be exacted on the official course. The 
details of the design were left to the discretion of the 
builders. 

The contract for the Bailey was awarded to Charles 
L. Seabury & Company and the Gas Engine and 
Power Company, of Morris Heights, New York. The 
work was obtained by this establishment at its bid of 
$210,000. The time in which the boat is to be finished 
is stated at eighteen months. A peculiar feature in 
connection with the contract is the fact, as stated above, 
that all designing work is left entirely to the builders. 
If the boat fails to do what is asked of her, the fault 
will be that of the contractors, and not of the navy de- 
partment. In calling for bids, berthing space for forty 
officers and men and ability to carry the armament in- 
dicated, besides the 30 knots speed, were made condi- 
tions. Attention was called to the fact that all ma- 
terial used in hull and engines must conform to the 
navy department standards. 

The Bailey is the first torpedo boat catcher ever built 
in the port of New York. The yards of the contractors 
are located on the Harlem River. When completed, as 
she will probably be, before the close of 1898, the 
Bailey will stand for the fastest craft possessed by the 
United States government. This statement is made on 
the expectation of the builders to attain a speed with 
the new boat of 33 knots per hour. Just what may be 
expected of the two sisters of the Bailey cannot at 
this time be conjectured. They have yet to be heard 
from. In making the great speed demanded of the 
new torpedo boat catchers there will be no opportunity 
for jockeying work. Specified weights must be car- 
ried, and on the occasion of the official trial run the 
boat must be in service trim. The designs which 
have been submitted to the navy department! by the 
contractors, and approved, embrace the following 
principal features : Length, 205 feet ; beam, 19 feet ; 
depth of hold, 13 feet 5 inches ; displacement on trial, 
235 tons ; and displacement when in commission, 205 
tons. The trial weights must not be under the follow- 
ing figures : Hull, 67 '5 tons ; machinery, 115 tons ; water, 
10 tons ; ordnance, 12 - 6 tons ; coal, 20 tons ; and equip- 
ments, 9 tons. 
The armament will be a powerful one for a boat of 
this size. It will embrace four 6-pounder 
rapid-fire guns and three 18-inch torpedo 
discharge tubes. The latter are for White- 
head torpedoes. 

The 6-pounder guns will be mounted two 
on the main deck, one on each side amid- 
ships, and two on platforms supported by 
the conning towers. The deck guns will 
have an arc of fire from sharp on the bow to 
right astern. The guns on top of the con- 
ning towers will have an almost all-around 
fire. The province of the torpedo boat 
catchers, or, as the British term them, 
" destroyers," is literally to destroy or 
capture torpedo boats proper. The 
average torpedo boat does not possess 
a speed much exceeding 22 to 23 knots. 
A torpedo boat like the Ariete of the 
Spanish navy, which is credited with a 
26 knot showing on the measured mile, 
is an exceptionally high-powered craft. 
Even the Ariete could be easily over- 
hauled by such a craft as the Bailey. 
Having run the little torpedo boat 
down, the catcher annihilates her with 
a heavy fire from her 6-pounder guns. 
The 6-pounder is a heavier piece than is given to tor- 
pedo boats. In consequence, the light 1-pounders 
which the latter usually carry are no match for the 
heavy guns of the pursuer. In the case of the Bailey 
this government has for the first time placed 6-pounder 
guns on its torpedo boat catchers. The Dupont and 
Porter, both torpedo boat catchers now in service, are 
armed each with four 1-pounder guns. The British 
practice is to equip their destroyers with one 12-pound- 
er rapid-fire gun and three 6-pounders. 

As in the case of all high speed vessels, there is no 
feature more interesting than the motive power. The 
Bailey will be supplied with engines capable of 
developing 5,600 horse power. This power is more 
than one-half the power employed on the Cunard 
steamer Uinbria. The latter is a vessel of some 8.000 
tons displacement, while the Bailey on trial will dis- 
place but 235 tons. The Bailey's engines are of the 
four cylinder triple-expansion type. The diameters in 
inches for the high, intermediate and low pressure 
cylinders respectively are 20, 30>£ and 32. The com- 
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mon stroke is 18 inches. The development of 5,600 
horse power is expected when the engines are making 
about 400 revolutions per minute. 

Steam will be'furnished by four Seabury water tube 
boilers. Each boiler will be equipped with two fur- 
naces. The working pressure will be 250 pounds to 
the square inch. As arranged, there will be two fire- 
i'ooms. Each boiler will have its own funnel, making 
four in all. 

All steam pipes are to be constructed of steel, and all 
pipes leading into the bilge must be constructed of 
copper. The hull plates, frames and angle irons be- 
low the water line will be galvanized. The metal used 
in the construction of the " Bailey " will be so thin and 
light that no portion of it can be afforded to be wasted 
in rust. Although galvanizing is commonly under- 



stood to weaken metal, it is deemed safer to accept this 
initial reduction in strength than to trust to the un- 
certainties of water action and untreated plates. 

In the crew space forward there will be folding 
berths for thirty-three men. Of this number, eight 
will be for the machinists. The officers' bunks will be 
Pullman car berths, fitted into the sides of the boat, 
aft in the wardroom. 

The Bailey, like the Dupont and Porter, will be able 
to do battle with battleships after the fashion of tor- 
pedo boats. When thus engaged she will have recourse 
to her torpedo tubes. But, as above shown, the prin- 
cipal duty of the new craft will be to drive off and 
annihilate with gun fire the torpedo boat torments of 
the battleships and cruisers. Speed alone will enable 
the Bailey to do this, and this speed the catcher is ex- 



pected, by reason of her size, to maintain in a high 
sea. 

The Bailey is essentially a seagoing vessel. Her 
bunker capacity is deemed sufficient to enable her to 
steam three thousand knots at economical speed. In 
time of war she may be expected to accompany the 
battleship fleet, and to serve both as a scout and de- 
fense for the heavier vessels. 

From the price to be paid for the Bailey, it will 
be seen that a torpedo boat catcher is an expensive 
craft. A torpedo boat possessing a speed of twenty- 
three knots per hour can, nowadays, be turned out for 
about $75,000. 

The inspection work on the Bailey for the navy de- 
partment is in the hands of Passed Assistant Engineer 
Carr, United States navy. 
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THIRTY KNOT TORPEDO BOAT CATCHER ' BAILEY," BUILDING AT NEW YORK FOR THE IT. S. GOVERNMENT. 




LONGITUDINAL SECTION AND PLAN OF THE "BAILEY." 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engine.— Ward B. Story, 

Freehold, N. Y. Two patents have been granted this 
inventor for an engine in which abutments are mounted 
to swing on a cylinder, folding into recesses in the cylin- 
der wall, and resting with their free ends against should- 
ers on the cylinder heads, a piston revolving in the cylin- 
der having a fixed head extending in its working cham- 
ber, and the hub of the cylinder having inlet and exhaust 
ports. The arrangement is such that the steam is cut off 
during a part of th 3 revolution to allow it to act expansively 
in the cylinder on the piston head, to which two impulses 
are given during every revolution of the main shaft. The 
piston may also have a plurality of piston heads, in con- 
nection with a series of movable abutments in the cylin- 
der, a rotary valve connected with the supply and with 
an exhaust being adapted to connect with a series of 
ports leading into the cylinder, each port forming alter- 
nately an inlet and an exhaust rjort. 



Railway Appliances. 

Railway Signal.— John D. Taylor, 

Chillicothe, O. This invention relates to highway cross 
ing signals provided with an electric bell which is auto- 
matically thrown into circuit by an approaching tram 
and cut out of circuit by the train when it passes the 
crossing, the invention being designed to simplify such 
apparatus and reduce to a minimum the cost of con- 
struction and maintenance, while also lessening the 
liability to derangement. 



Bicycles, Etc. 

Saddle. — David Baseh, New York 

City. This saddle is made with a removable and inter- 
changeable cushion at each side of its center, the 
cushions being held firmly in connection with the body 
of the saddle by a tie plate secured to the saddle body. 
The cushions are also provided with removable covers, 
held on by means of the tie plate, the cushions being 
light, durable and elastic, and resuming their original 
shape the moment they are relieved from pressure. All 
the parts of the saddle are readily and quickly disman 
tied and as readily assembled. 

Bicycle Air Pump.— Albert 8. Noo- 

nan, Rome, N. Y. An air pump which may be con- 



veniently operated by one hand is provided by this in- 
vention, the pump having the usual cylinder and piston, 
mounted on an outwardly extending stem to which is 
attached a handle, and the cylinder having a reduced 
outlet with which is connected a flexible tube, the other 
end of the tube being provided with a holder for attach- 
ment to the valve leading through the rim into the tire. 
The flexible tube allows the pump to be engaged with 
the valve nipple while the body portion of the pump is 
at a slight-incline relatively to the wheel, the pump being 
held rigidly in place by the adjustable holder. 

Device for Locking Bicycles. — 

Emil Buebel, of Altoona, and Jack Hall, of Juniata 
Kipple, Pa. This is a device for application to the front 
fork to prevent the wheel from being turned to the right 
or left, thereby preventing the unauthorized use of the 
machine. The lock is applied to the lower head tube 
fitting, adjacent to the crown of the forks, and the lock- 
ing device proper and adjuncts are inclosed in a thin 
metal casing detachably secured to the fitting, the locking 
bolt sliding vertically, and its lower end when depressed 
entering a socket in the cone or fork crown bearing, thus 
locking the fork so that the front wheel cannot be turned 
to the right or left. 



automatically unlocking it for dumping. The platform 
may be made to dump at either end, and provision is 
made to prevent the spilling of coal from the car into the 
shaft. 



II in in i; 



Etc, 



Portable Gold Washer. — Felix 

Kahn, Laredo, Texas. According to this improvement, 
two rotatable basins are mounted one above the other on 
a spindle or shaft held in suitable bearings in a small 
tank, means being provided for breaking up clods and 
stirring the pulverized ore as the basins rotate and also 
for discharging the liquid contents of the tank as re- 
quired. The basin, spindle and connected parts are 
adapted to be easily removed from the water tank, and 
mercury may be placed in the basins to amalgamate the 
free gold. The device is particularly adapted for use by 
prospectors and in laboratory work. 

Automatic Dumping Cage.— William 

K. Gordon," Thurber, Texas. For use in the shafts of 
coal mines, etc., this inventor has devised a platform so 
made and hung as to avoid pounding and racking of the 
guides and tower building, the platform turning on a 
true circle. Means are provided for automatically restor- 
ing the platform to a horizontal or carrying position 
after it has been dumped, locking the platform, and 



[Tleclianfcal. 

Round Bar Rolling Mill.— Paul J. 

Delay, Boucau, France. For making straight shafts 
or axles, and shafts of varying diameter, this mill is 
made with a series of rollers surrounding a central space 
adapted to receive the blank, slides carrying the rollers 
and being arranged to move radially in the frame of the 
machine, the rollers being carried bodily by the slides 
so that during the movement of the slides the axes of the 
rollers remain parallel to their original positions. Means 
are provided for moving the slides radially with the roll- 
ers, and for rotating the rollers while they are being 
moved inward against the blank. A hollow blank may be 
worked by inserting in it a mandrel, and blanks of orig- 
inal polygonal cross section may be worked in the 
mill. 

Shafting Collar. — Heinrich Melt- 

zer, Ratibor, Germany. An abutment ring or collar for 
shafting, to diminish the friction between bearings or 
loose pulleys, is provided by this invention, the collar 
having an exterior groove at one end forming a neck in 
which is a channel ring in which are located anti-f nction 
balls. The channel ring bearing against a loose pulley 
permits the latter to turn independently of the shaft and 
at the same time holds the pulley from sliding on the 
shaft. 

Patching Saws.— Michael D. Ahearn. 

Green Bay, Wis. For cutting or grinding a concave 
recess in the side of a metal plate for the purpose 
of patching fractures in saws by brazing across such 
places cross sections, this inventor has devised a machine 
comprising horizontal guide rods on which slides a non- 
rotary frame, an oscillating frame being arranged within 
the non-rotary frame and carrying a horizontal shaft 
with drive pulley and cutting wheel, there being means 
for vertically adjusting this shaft and wheel. 

Sandpapering Machine.— Georgre C. 

Bonniwell, Hickory, N. 0. A machine more especially 
designed for sandpapering the edges of door panels, 
etc., is provided by this invention, the machine having 
abrading disks with oppositely arranged abrading faces, 
and permitting of readily fastening the paper to the 



disks. The invention provides for a disk with inner and 
outer beveled edges, and clamping devices for holding a 
sheet of sandpaper on the edges, the disks being free to 
yield according to any unevenness in the work, to in- 
sure a proper and smooth sandpapering of opposite faces. 

Mechanical Movement. — Sumpter 

L. Harwood, Uniontown, Ala. To transform reciprocat- 
ing into rotary movement, and vice versa, this invention 
provides a shaft divided into two sections, each section 
being spirally grooved, but in opposite directions, a col- 
lar engaging each of the sections, and means being pro- 
vided for moving one relatively to the other, and at the 
same time preventing the rotation of the collars except 
in one direction. The device possesses the advantage of 
having no dead center, and the stroke of the reciprocat- 
ing member may be varied without affecting the rotation 
of the shaft. 

Nut Lock. — Townson Hand, North 

Vernon, Ind. According to this invention, any attempt 
to unscrew a nut on which this lock is employed will 
cause a cam member of the lock to rotate and bind firmly 
against the nut. The device comprises a fixed member 
having an inclined surface concentric with the bolt open- 
ing, and upon which rests the inclined inner surface of 
an annular locking cam, adapted to rotate and ride up the 
incline on the fixed member, and wedge firmly against 
the inner face of the nut, whenever the nut is turned in a 
direction to unscrew it. 

Paper Winding Machine.— William 

H. Decker, Rumford Falls, ?,f e. A machine more espe- 
cially designed for use with machines for making wide 
paper has been designed by this inventor, the machine 
being arranged to relieve the winding shaft of its load, 
to prevent the shaft from springing, and, consequently, 
prevent irregular winding. Sliding bearings are pio- 
vided for the shaft on which the paper is wound, and a 
supporting drum adapted to support the paper on the 
shaft is journaled in bearings fitted to slide at an angle to 
tnc line of movement of the shaft. The device is sim- 
ple and durable and entirely automatic in its operation. 

Edge Setting Machine. —Adam H. 

Prenzel, Reading, Pa. For setting and polishing the 
edges of the soles of boots and shoes, this improved 
machine affords a novel construction, arrangement 
and adjustment of the reversible head carrying the 
setting and polishing tools. The arrangement is such 
that two tools may be alternately brought into use or 
thrown out in a very convenient and practical manner ; 
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and, if desired, a hand rest may be employed below the 
shoe to hold it steady in turning the tool, a lamp or gaB 
flame being placed adjacent to the tool not in uBe for 
alternately heating the tools. 



Agricultural. 

Animal Cleaning Device. — Orson 

I*. Fretwell, Cedar City, Utah. This device comprises a 
rotary brush mounted in a framework in which is also 
mounted a gear wheel and connections, with a rubber or 
similarly covered tire on one or more operating wheels, 
the rotary brush being operated by pushing the device 
along in contact with the animal's body. Different 
forms of brushes and cleaners may be used, to be ope- 
rated by the gear connections, for doing rapid and 
effective work in cleaning horses and other animals. 

Cane Planter.— Jacob C. D'Azevedo, 

Brooklyn, N. Y. This invention relates to machines in 
which the operations of making a funow, planting the 
cane, and covering the furrow are accomplished in suc- 
cessive and closely following steps, the machine facilitat 
ing theplantingof caneof any desired length, planting the 
cane in multiple in the same furrow, and dropping the va- 
rious pieces simultaneously. When the ground is covered 
with pea or other vines, the machine provides meanB for 
cutting the vines in advance of the plow, so that they 
will not interfere with the planting, and the machine is 
also provided with a marker not liable to be rendered 
inoperative by contact with an obstruction. 

Connecting Rod for Reapers, Mow- 
ers, etc.— Daniel J. Crosby, Kadina, South Australia. 
Thin rod is designed to facilitate actuating the kniveB of 
reapers and mowers, etc., in such a manner that, when 
obstructions are met with, the connecting rod, which con- 
verts the rotary into reciprocal motion, shall lengthen or 
shorten, and thus avoid breaking of the knife or other 
partof the machine. The rod has a spindle longitudin- 
ally movable through two bearings of a frame, a Bpring 
being located between the bearings, while two pinB Blid- 
able in the spindle confine the spring, the piDS being 
capable of engaging the bearings aB the spindle recipro- 
cates in the frame 

Band Cutter and Self-Feeder.— 

Henry J. Fourtner, Hazelton, Iowa. This machine is 
separate and distinct from a thrashing machine, with 
which it is connected only when it is desired to automati- 
cally feed the grain to the feeder of the thrasher. It is a 
simple and durable machine, readily applied to any 
thrashing machine and arranged to feed the grain in 
regular quantities corresponding to the capacity of the 
thrasher, to prevent over-feeding and consequent in- 
ferior thrashing. The operator, by throwing off the 
driving belt, may stop the band cutter and self-feeder at 
any time, to feed the grain by hand. 



Miscellaneous. 

Photographic Camera.— Daniel P. 

O'Leary and Samuel B. Kull, New York City. This in- 
vention covers an improvement upon a formerly patented 
invention of the same inventors, in which the movement 
of the film is automatically controlled by a shutter 
mechanism. The camera has a partition forming a 
guide for the portion of the film to be expoBed, a casing 
for the film at the rear of the partition, a guide board 
secured to the rear of the partition near one side, the 
rear face of the guide board at the top and bottom being 
formed with recesses, while an index roller has its ends 
provided with toothed wheels adapted to engage the film 
at the recesses. 

Transferring Designs.— William R. 

Fish, Brooklyn, N. Y. To facilitate taking printB from 
lithographic stones or metal, etc., and converting them 
into sensitive transfer sheets, regardless of the age of 
the print or the number of times it has been used, this 
invention provides for first treating the sheet or film 
containing the drawing or design with a mixture of 
water and albumen, gelatine or one of the mucilaginous 
gums, then washing in water, then treating it with a 
greasy 01 printing ink, and then transferring to a Btone, 
plate or printing surface. 

Gas Generating Machine.— Frank 

A. Hutter, New Haven, Conn. ThiB machine is deBigned 
to make gaB for illuminating or heating purposes, and haB 
a cylindrical generator, with perforated partitions, and 
packed with an absorbent material, the generator being 
mounted to be partially rotated occasionally, to facilitate 
the complete combustion of heavy oil An uninterrupted 
flow of air is secured by means of two pumps with flexi- 
ble plungers, the air being forced from an air preBBure cyl- 
inder through the generator, from which the gaB formed 
is forced cut through service pipeB, and the motor being 
automatically stopped or retarded when the air pressure 
becomes too great, there being no danger of bursting. 

Sprayer. — Jules Benprue, Paris, 

France. ThiB invention relates to deviceB for Bpraying 
ethyl chloride and other volatile liquids, employing 
therefor a capillary discharge opening with a pro- 
tecting filter, but instead of the ordinary closing valve 
having a movable plug, a washer is used of Buitable Boft 
material, inclosed in a metallic cap. The washer is 
pressed againBt the orifice of the capillary opening by a 
spring and intermediary mechanism, such aB leverB, the 
apparatus being readily manipulated, while it may be 
tightly closed. 

Movement of Fluid in Pipes, etc.— 

Orville Carpenter, Pawtucket, R. I. This invention re- 
lates to fire sprinklers and other apparatus containing a 
fluid normally dormant, but adapted to flow when a 
valve or other device is opened, and to apparatus con- 
taining a fluid normally in motion and liable to have its 
flow interrupted. A new and improved method and 
means are provided by the invention for indicating the 
movement and cessation of movement of a fluid in a 
pipe, boiler or other apparatus, whereby an alarm h au- 
tomatically given when the fluid is flowing or its move- 
ment ceaBes. 

Reservoir Pen.— Carl J. Reuz, New 

York City. This pen has a tapering tubular shank open 
at its inner end and provided with barriers, and an inte- 
gral tongue extending beyond an opening at the branch- 



ing of the nibs, it being designed to so construct an 
ordinary writing pen that, at one dip^iig of ink, it will 
take up and retain sufficient of the fluid to accomplish 
the writing of cne or more letters of medium length 
without the necessity of a second Bupply. The pen, 
therefore, becomes practically a fountain pen without the 
aid of the extended reservoir and other accessories of an 
ordinary fountain pen. 

Cash Receptacle.— Alpheus C. Sine, 

Stanford, Ky. At the foot of the main casing of thiB 
receptacle is a drawer, over which is a casing supporting 
a Bhell which toldB a rotary coin carrier, where coins 
may be placed or from which they may be removed at 
will, the upper casing holding gearing by which the coin 
carrier is operated, and the base casing carrying a re- 
ceptacle for notes and also an alarm mechaniBm by 
which notice is given when the apparatus is operated. 

Axle Boz. — Franz A. Surth, Dort- 
mund, Germany. ThiB invention prov'des novel forms 
of plateB and ring to constitute a closure for the space 
between axleB and the walls of the openings in axle 
boxeB, through which openings the axles pass, the 
cloBureB serving to prevent the passage of dust in pnch 
spaceB and also preventing the escape of the lubricant 
from the axle box. The construction alio wb free move- 
ment of the axle box and axle. 

Kitchen Table.— Rudolph J. Hentze, 

Jeisey City, N. J. This table is provided with a bin for 
holding flour, etc., protecting the contents from insects 
and dust, the bin being also so placed in the table aB not 
to interfere with the ordinary UBe of the table. In the 
body of the table is alBO concealed a pastry board, 
which may be drawn entirely out and placed on top of 
the table. The table is also provided with drawers. 

Shoestring Holder. - Henderson T. 

Small, Chanute, Kansas. This is a simple device, com- 
posed of a bracket having at one end a screw shank, the 
bracket being provided with a contact surface and with 
an elastic band sprung into Beats thereon. The device is 
adapted to be readily applied to a cabinet or other sup- 
port to hold a number of strings in such manner as to 
permit the ready removal of any one of the stringB with- 
out displacing or disarranging the otherB. 

Fence Wire Stretcher.— John W. 

Schaal, Logan, O. The wire clutch mechaniBm em- 
braced in thiB invention comprises a bar to which a 
serieB of clutches is attached, a tension bar and armB be- 
ing attached to the bar and pivotally connected to the 
'clutches, the apparatus being adapted to Btretch one wire 
or to stretch Beveral wires simultaneously. It iB adapted 
for application at any point in a section of fence, 
whether the ground be flat or undulating, and releases 
the tension automatically as the pickets are inserted, or 
as the wires are depressed or raised for attachment to 
the pOBtB. 

Flute.— Carlo T. Giorjri, New York 

City. This flute haB a mouthpiece curved in direction of 
th3 length of the flute, with a mouth hole on its top and 
a resounding chamber extending below the line of com- 
munication between the mouthpiece and the body of the 
flute. It has all the eleven holeB necessary to the chro- 
matic scale, each hole being adapted to be closed inde- 
pendently without cross fingering, and keys are not 
necessary. The mouthpiete is at the upper end of the 
pipe, along which the air is blown straight, the notes 
being of perfect intonation and equality of sound from 
the lowest to the highest. 

Lock for Flushing Valves.— Charles 

H. Shepherd, New York City. Combined with the flush- 
ing valve lever, according to this invention, is a lock 
which engages the lever when it is raised and holds it in 
elevated pOBition until released by the deBcent of the 
float ball of the supply pipe, the design being to accom- 
plish thorough flushing when the valve is raised by a 
quick pull of the handle and the ordinary quick closing 
of the valve. This lock is of simple construction, and 
can be readily attached to many forms of tank and 
valve mechanism without making any change in the ex- 
isting construction. 

Fireproof Floor Construction.— 

FranciB Omeis, Moultrieville, S. C. As an improvement 
in steel frame buildingB, tbie invention provides for 
hangerB suspended from the floor beamB, auxiliary beams 
whoBe ends enter the hangers and are supported thereby 
between adjacent beams, the auxiliary beams having 
holes through which pass wires or rodB connected to the 
main floor beams, while the auxiliary beams and wires 
are surrounded by concrete or similar material. The 
auxiliary beams are of novel form and may be cheaply 
constructed of flat plate material. t 

Bin.— Walter Thomas, Palatka, Fla. 

This invention provides an improved bin for granular 
foodB, the bin having a novel arrangement of a number 
of compartments in one entire and inseparable structure, 
the elements of which are very closely combined, and 
each of which has an essential structure and relative 
position. The several compartments may be readily 
washed and cleaned. 

Lemon Squeezer— William H. Cox 

and CharleB Hughes, Red Bluff, Cal. This is a simple 
and inexpensive device with which, by a Bingle move- 
ment, the operator may cut a lime or lemon and extract 
the juice. It iB bo made that the lime or lemon may be 
cut from itB bottom nearly to the top without severing 
the upper portion, thus preventing any upward eBcape of 
juices during the operation of compressing, and com- 
pelling all of the juiceB to pasB out through the exit pro- 
vided therefor. 

Merry-go-round.— Thomas T. Tem- 

plin, Paris, Ky. This is a circular swing of simple and 
cheap construction, to be operated by one of the riders, 
and consistB of two seats suspended from the endB of a 
pivoted beam, there being means by which one of the 
riders may be shifted in relation to the central post, to 
maintain an even balance between the two occupants, 
and the rotation being effected by a rope from one of 
the Beats connected with a pulley on the central standard. 

Note.— Copies of any of the above patents will be 
furnished by Munu & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
*' U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y.Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls.O. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Horns by- A kro yd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers, 301 Broadway, N. Y. 

S3?" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



pounds of wireNo, 30 double cotton covered in 12 layers, 
120 feet for each spool. Armature teeth must be wound 
with four even layers of No. 22 double cotton covered 
magnet wire, about 2 pounds in all, approximately 80 
feet on each prong. 3. Could it be charged with four 
cells of the primary battery ? A. No. Four cells of bat- 
I tery are not enough to charge the field. When wound 
I as above it should be charged from an incandescent light- 
ing circuit. 
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Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 
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(7272) G. B. Casks: 1. Can the 3 or 6 

inch call bell be worked by the incandescent light wires 
(current about 104 volts), or should the magnets be wound 
especially for that purpose ? A. The magnetB of call 
bellB should be wound to a very high resistance, if they 
are to be connected directly to a lighting circuit. 2. 
Should there be lamps in series with the bell, and how 
many? A. A bell with a lower resistance may be used 
in series with an incandescent lamp. 3. There are bells 
made especially for light current; where can they be got, 
and who are manufacturers of German silver wire, the 
Bize used in electric car heaters? A. Any dealer in elec- 
tric BupplieB can furnish both bells and German silver 
wire. 4. Can the 3 inch diameter carbons that are used 
in the aluminum furnace be used for call bell batteries? 
A. It will work as a negative plate, but is needlessly 
heavy. A thin plate, % inch thick, is quite sufficient. 

(7273) J. L. T. says : Can a meerschaum 

pipe be cleaned bo that it will color again by boiling in 
milk, or otherwise, and what is the process ? A. When 
once burnt the pipe cannot be satisfactorily colored un- 
less the burnt portion is removed and the surface again 
treated by the proceBB by which the meerschaum was 
prepared. We are not familiar with the process of boil- 
ing in milk. The bowls of the pipes are prepared by 
Boaking them first in tallow, then in wax (beeswax) and 
finally polishing with shore grass or silk. The pipe is pre- 
ferably boiled in the wax. The oil from the tobacco is re- 
tained under the wax and gives the color. It is said that 
the color can be developed by careful heating, which 
driveB the oil toward the surface. A new pipe should 
never be smoked out of doors in cold weather. 

(7274) F. H. asks : 1. How many bi- 
chromate of potaBh batteries will it take to magnetize the 
field of the little alternating current dynamo of Scien- 
tific American. September 11, to light two or three 16 
candle power 110 volt lamps? A. Five bichromate of 
potash cellB will be required in series. Wind 120 turnB 
of No. 18 magnet wire on each spool. About 35 feet. 
Approximately, 350 feet for the ten poles. 2. How many 
amperes will this little dynamo give ? A. Two amperes, 
approximately. 

(7275) O J. asks how to make a good 

strong battery to use with a gas engine and to run 
email motorB, and if there is any advantage in uBing cop- 
per in the place of carbon. A. The bichromate plunge 
battery described in Supplement, No. 792, is a very pow- 
erful battery, one of the most powerful. It can be eaBily 
made and recharged. You cannot use copper in place of 
the carbon in this battery. 

(7276) L. S. asks for a formula or formu- 
las for flash light powder, for use in photography, which 
can be set off with fuse, and work with a minimum 
of Bmoke and noise? A. Valuable formulas for flash 
light powders are given in Supplement, Nob. 1062, 1088, 
1115 and 1116 ; price 10 centB each by mail. 

(7277) C. W., writing about the small 

alternator recently published in the Scientific Ameri- 
can, askB (1) whether the ring and armature core can be 
cast with aB good results? If so, can they be cast with 
the same kind of iron as BaBh weights are made of, that is 
scrap tin and pig iron? A. No. You must use the best 
soft iron to be had for field and armature coreB of a dy- 
namo. Sash weights are made of the poorest quality of 
iron. 2. About how much wire would it take for the 
whole machine? A. The field spools will require about 4 



NEW BOOKS, ETC. 

The American Annual of Photogra- 
phy and Photographic Times 
Almanac for 1898. Edited by Wal- 
ter E. Woodbury. New York : S«*o- 
vill & Adams Company. 1898. Pp. 
370. 8vo, 300 illustrations. Price 75 
cents. 

This annual, now the twelfth of the series published, 
appears this season embellished with a beautiful collec- 
tion of the latest and best exampleB of process work, and 
is typical of the progress that has been made in this line. 
The book is replete with many useful articles and hints 
representing the experience of well known writers on 
photography, particularly as regards its relation to the 
amateur worker. Details regarding process work arc 
fully explained, while such topics as printing, develop- 
ment, enlarging, lantern slide making, camera making, 
astronomical photography and other subjects are well 
treated in a practical way easily understood. Printing 
in colorB (the tr'color process) is also described and ex- 
amples shown. There ib the usual collection of the best 
and latest formulas conveniently arranged for use. 
The book is in fact a necessary adjunct to the library of 
every photographer. The editor is to be congratulated 
on the improvement shown over previous issues. 

Centrifugal Analysis. A manual 

for the use of the centrifuge in everyday work. Illus- 
trated. Rochester, N. Y. : BauBch & Lomb Optical 
Company. Pp. 36. This neat pamphlet is supplied gratiB 
to persons interested in the centrifugal analyses of water, 
milk, urine, blood and other liquids or semi-liquids. It 
describes the apparatus and methodB of arriving at re- 
sults. The book is readable and instructive. 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applicat ons 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this oflice for 
prices, which are low, in accordance with the times and 
our extensive facilities fur conducting the business. 
Address MUNN & Co., office Scientific American, 
361 Broadway, New York. 
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Alarm device, electric, Fitz Gerald & Fay 51)5,096 

Armature for dynamo-electric machines, S. II. 

Short 595,081 

Asbestos, manufacturing mouldable muss or ar- 
ticles from, L. Grote 595,168 

Automatic signal, C. B. Hunter 594,995 

Axle box, car, Sheehan &Lain 504,012 

Baking, cooking and heating furnace, O. K. Harry 504,003 

Balance, postal, H. B. Seaman 5J4.911 

Bath. See Needle bath. 

Battery. See Electric battery. Secondary bat- 
tery. Storage battery. 

Bearing, antifriction, G. O. Gridley 50.5,060 

Bearing for axles, ball, N. Rousselle et al 595.210 

Bearing, shaft, J. W. Smith 505,214 

Bed bottom, spring. W. S. Simpson 594,915 

Bed brace, S. R. Payne 595,201 

Bed, invalid, A. B. Bennett 594,846 

Beds, device for holding covers on, II. D. Viser.. 595,221 

Bell, bicycle, F. A. Glines 595.057 

Bell, bicycle, A. L. Taveau 595,220 

Belt, F. C Missimer ,. 595,250 

Bicycle, A. C. Fairbanks 594,939 

Bicycle, J. M. Gilbert 594,901 

Bicycle brake, L. C. Hall 594,947 

Bicycle brake, O. Kraus 505,100 

Bicycle frame, L. H. Cobb 595,148 

Bicycle frames, construction of, Beranger & Cho- 

bert 506,035 

Bicycle luggage carrier, I. N. Lincoln 595,240 

Bicycle luggage carrier, W. H. Logan 595,185 

Bicycle or velocipede driving device, W. Wanliss. 594,921 

Bicycle saddle, J. A. Hunt 594,876 

Bicycle support, G. W, Prentice 595,204 

Blind, Venetian, R. Churchill 595,146 

Blowpipe, C. A. Webster 594,922 

Boiler. See Steam boiler. 

Boiler attachment, W. I. Miller 595,100 

Boiler setting, L. Bernhard 594,848 

Bolt, L. H. BigelOW 594.031 

Boring machine table, Poertner & Fix 594,902 

Bottle, Seibelfc Mc Carroll 594,970 

Bottle and stopper, non-refillable, G. W. Shailer.. 505,003 

Boundary stone, C. Branzke 505,038 

Box, E. Oldenbusch 595,070 

Box Ailing machine. J. P. Wright 595,233, 595,234 

Bracket, C. F. Doebler, 594,862 

Brake. See Bicycle brake. Railway brake. 

Brake shoe and wheel dresser, W. E.Gorton 595.098 

Brush, scrubbing, P. F. Barrett 595,012 

Butter, etc., device for cutting, weighing and 

m easur ing, L. H . Davis 595,049 

Buttons, fastening heads to posts of collar, K. E. 

Byrne 595,143 

Calculating machine, E. V. Williams et al 595,009 

Camera, photographic, E. Bloch 595,030 

Can. See Sheet metal can. 

Canopy, O. H. Basquin 505,257 

Car coupling, C. J. Greiner 505,166 

Car coupling, ,J. La Burt 595,067 

Car door, J. M. Smith 504,016 

Car draw bar platform, railway, T. L. McKeen — 504,801 

Car fender, Brown & Smith 504.851 

Car fender, Dickerson & Towne 505.005 

Car fender, Jarvis & Jones 595.105 

Car fender brake actuating mechanism, Ferguson 

& G lenn 504,940 

Car fender, street, C. I). Dor man 594,938 

Car fender, tramway. W. J. Calvert 594,855 

Car section partition, sleeping, Reese & Willis. . . 505,207 

Car. stock, I. Davisson 595,151 

Car ventilator, A.J. Mc Arthur 595,127 

Car vestibnle, railway. T. I* McKeen 595,279 

Cars, controller for motors and brakes of electric. 

A. Grossman 594,946 

Carding engines, grinding mechanism for flats of 

traveling flat, C. Whitaker 594,975 

Carriage attachment, baby, C. Blakely 595,139 

Carriage body hanger, S. R. Bailey 595,133 

Carriage, folding child's, .1. L. Crowley 595,150 

Carriage top support, E Gallaway 594,943 

Case. See File case. 

Caster case, I*. B. Denton 594,937 

Centerboard for boats, etc., J W. Gibb 595,161 

Chain and chain link, II, B. Morris 594,959 

Chart, dress, M. D. Leu 595,239 

Chimney cowl, J. W. Hunt 594,877 

Chuck, C. L.Teske 594,919 

Churn, J. Weggeman 594,923 

(Continued on page 397) 
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ORDINARY RATES. 
Inside Page, each insertion, - 75 cents a line 
Back Page, each insertion, - - $1.00 a line 

$WFor some classes of Advertisements, Special and 
Hujher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is ser in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by raeasui e- 
inent, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the ful lowing week's issue. 
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OOD 01 PIETflL WORKERS 

without steam power can save 
time and money by Using our 

FooiantfHarm Power piacjinery 

SEIfD FOR CATALOGUES— 

A— Wood-working Machinery. 
B — Lathes, etc. 

SEBECA FALLS MFG. COMPAFT. 

tiifi Water St.. Seneca Falls, N. Y. 



L^OWERS; FOOT I SHAPERS, PLANERS. DRILLS. 
ATI-IP" C MACHINE SHOPOUTFITS.TOOLS 
** ■ ■■ Ei O* 1 and supplies. Catalogue frel 
SEBASTIAN LATHE CO. 120CULVERTST. CINCINNATI. O. 



Birs! In! 



'Strike while the 

Iron's Hot." 
Complete and Thor- 
ough Instruction 

Advance Yourselves. 
Improve Your Condition. 

THE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Civ- 
il, and Sanitary Engineering, 
Architecture, Metal Work- 
ing, Pattern Making. 
To encourage y»u to start now, we 
furnish $11 mechanical drawing out- 
fit free. Small Fees. Advance or 
Installments. Send for beautifully 
illus. 100 page S. A. catal., postpaid. 
United Correspondence Schools, 
154 ko 158 5th Ave., New York, N. Y. 
b\ W. Ewald, Gen.Mgr. 




"Tf $ 1M 




you Pay, but what you 

. r 1 . tt Send for Catalogue 

get tor What yOU pay. and Discounts. 



The Best Office Desks at reasonable prices 
' Export Business a Specialty. 

Portland Street. Boston 
Nassau Street, New York 



Derby Desk Co. !?? 



Every kind of 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
been the Lead- 
ing Tool .tlaniifcicturers for Fifty Years ■ . • 

WALWORTH MFC. CO., 

20 Oliver Street, Boston, Mass. 




TRANSITS AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEL VVit p h . u , ir b "' 

l Special 

I device 

I giving 

f rise and 

fall of 

all piping. Price $2.25. Size 12 inch. For book on the level 

C. F RICHARDSON & SON, 

1'. O. Box »?r. ATHOI,, MA>S„ U.S.A. 




WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 
greater protit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Rubv St., Rockford. III. 





GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 
GATES IRON WORKS, 

Dept. C, 650 Eiston Ave., Chicago, 



€yelct machines. 

We can furnish the Latest Improved Ryelet Machines 
for making shoe eyelets and special eyelets of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 
%W° Send for Circular. 

Blake & Johnson, 

P. O. Box 7, Waterbury, Conn., U. S. A. 



QUEEN 1 




ARCHITECT LEVEL $50 

Improved Transits & Levels 

Graduated entirely on our 
large dividing engines. Spe- 
cial award at the World's 
Fair. All kinds of Engineer- 
ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed free only if this ad. 
is mentioned. 
QUEEN .fc CO., Inc., 

1011 Chestnut St., 
Philadelphia. 



UTILIZATION OP ALUMINUM IN THE 

Arts.— The papers srive the latest information regarding 
the practical use of aluminum. Scientific Amebicax 
Supplement 1 1 29* 1 1 30. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 



Special Machinery, Dies and Tools 

Sub Press Dies 

For Punching and Forming Sheet Metal 
A SPECIALTY. 
GEO. M. GRISWOLD, 

1M3 Si. John St., 
NEW HAVEN, CONN. 




Cigar or cigarette holder, G. B. Schmidt 595,114 

Circuit block, multiple, D. A. Schutt 595,078 

Clamp. See Garment supporter clamp. Veil 
clamp. 

Clod cutter, P. R. Campbell 595,117 

Cloth cutting machine, G. S wope 595,084 

Clothes pounder, F. B. & J. L. Schofleld 594,907 

Clutch, friction, E. Waldron 595,22ii 

Coal cutt ing machine, C. O. Palmer 594,898 

Coat and hat rack, E. B. Sankey 595,253 

Coating walls, etc., A. W. Keim 595,0*!6 

Cock, gage, G. Johnson 595,123 

Cock, safety gas, R. Busse 595,142 

Conduit, armored, E. T. Greenfield 595,238 

Copy holder for typewriters, etc.. C. E. Brooks 595,140 

Corn holder, Marschall & Nielsen 594,958 

Coupling. See Car coupling. Pole or thill coup- 
ling. Thill coupling. 
Cross tooling and crandalling machine, M. Dennis 595,094 

Crushing machine, L. S. Pfouts 594.AG4 

Crushing mill, maguey.C. S. Bell 595,137 

Cultivator, R. L. Farnsworth 595,122 

Cultivator, W. H. Perkinson 595,025 

Cultivator, straddle row wheel, J. Prentice 594,903 

Cutter. See Clod cutter. 

Cutting flexible material into strips, machine for, 

D. W. Bosley 595.092 

Cycle propelling mechanism, Booth & Scott 594,980 

Cyclometer, W. C. Homan 594,875 

Decorticating machine, A. D. Estienne. . 594,988 

Dental appliance. W. T. Lyon 595,068 

Dental tool guard, b\ F. Hoyer 594,952 

Depurator, T. N. & C. B. McLean 594,961 

Display stand, Newman & Bothwell 595,190 

Diving apparatus, A. Gordon 594,945 

Door spring, W. Hargrove 595,245 

Doors, adjustable mounting for sliding, J. A. Kus- 

ter 595,180 

Doubletree shoe, N. M. Habberstad 594,870 

Drawers, J. A. Scri ven 594,910 

Dredges, mechanical agitator for, E. Flad 595,054 

Drilling machine, D. S.Regan 595,076 

Dust collector, J. W. Wilson 595,2.56 

Dye, black azo, Kahn & Runkel 594,996, 595,(21 

Egg carrier, T. S. Ferguson (ressue) 11,640 

Eggs, device for separating whites and yokes of, 

F. M. Thompson 595,255 

Electric battery, W. M. Storm 594,917 

Electric cable, J. H. Kelman 594,882 

Electric conductor terminal, W. P. Booth 594.932 

Electric switch, F. A. Gilbert 594.944 

Electric wire conduit, R. W. Lyle 594,998 

Electrotype plates and blocks, machine for trim- 
ming, W. C. Dalbey 594,985 

Elevator. See Plunger elevator. Water eleva- 
tor. 

Elevator, G. Westinghouse, Jr 595,007 

Elevator controller, electric, C. M. Weyraann 595,086 

Engine. See Fluid pressure engine. Gas engine. 
Rotary piston engine. Rotary steam engine. 

Engine tender, traction, J. M. Fuller 594,866 

Engines, distributing and igniting device for gas, 

TT. Ebbs 595,050 

Engines, electrical igniter for gas, Grist & Celli- 

son 595,016 

Envelope machine, E. M. Low 594,884 

Evaporator, S- P. Loyd 595,186 

Evaporator, fruit, H. M. Amos 595,011 

Extension table, S. L. McAdams 595,192 

Eyeleting machine eyelet delivering mechanism, 

H . H . Buffum 595,040 

Fastening device, metal, G. G. Wyland 595,000 

Faucet, N. S. Wakefield 595,222 

Fence, I. K. Hollinger 595,172 

Fence, B. T. Hoshall 595,173 

Fence making machine, J. H. Foreman 595,158 

fence post, H. E. SDeyer 595,217 

Fence wire machine, F. Schmitt 594,969 

Fender. See Car fender. 

Fibrous plants, apparatus for treating, G. E. N. I. 

E. Subra 594,973 

File, card, R. L. Vilas 595,085 

File case, E. Fowler 594,990 

Filing receptacles, device for securing bails in, 

H. L. Maxcy 595,109 

Filter, Lardner & Brent 595,182 

Firearm lock, J. C. Critchett 595,046 

Firearm lock. O. P. Elterich 594,863 

Fire escape, J. E. Smoot 595,082 

Fire extinguishers, automatic sprinkler for, C. B. 

Shaw 594,971 

Fire extinguishing apparatus, J. O. Banning 595.115 

Fireproof floors, flats, walls, etc., constructing, J. 

T. Hanson '. 595,169 

Fish hook, automatic, R. Schindler 594,906 

Fishing reels, pivot ball bearing for, A. F. & W. 

Meisselbach 595,110 

Flue stop, J. A. Hadley 594,871 

Fluid pressure engine or motor, R. A. Parke 594,901 

Fluid pressure regulator, G. G. Clark 595,147 

Fracture apparatus. D. Fortney 594,81V') 

Fruit gatherer, F. F. Funk 595,160 

Fruit picker, R. Beatty 595,084 

Fuel, composition of matter for artificial, R. III- 

ing 594,880 

Furnace. See Baking, cooking and heating fur- 
nace. Hydrocarbon furnace. 

Fuse block, magazine, W. Ehrhardt 595.244 

Fuse cutter, splitter and crimper, C. G. Brunell. .. 594,852 

Fuse plug, D. A. Schutt 594,908 

Game, music block, E. A. Fletcher 595,157 

Garment supporter clamp, C. M. Allen 595,032 

Gas engine, J. Q. Chase 595,043 

Gas generator, acetylene, G. Bettini 594,849 

Gas generator, acetylene, J. H. Couper 595,119 

Gas lighting device, C. T. Lynd 595.023 

Gas or liquid receiver. R. Kelting 595,124 

Gas retorts, machinery for discharging, G A. 

Bronder 595,039 

Gate. See Water gate. 
Generator. See Gas generator. 

Generator, H. C. Christopher 594,858 

Glass bodies, apparatus tor cutting and ornament- 
ing hollow, B. Gruhl 595,017 

Governor, air brake. A. C. Rumble 595,251 

Grab hook, D. H. Langan 595,181 

Grain binder, J. F. Appleby 594,842 

Grain cutting mill, E. C. & J . O. Smith 594,972 

Grate bar, J. Reagan 594,904 

Grinding machine, G. W. Kirsten 595,125 

Gun, magazine bolt, B. Burton 594,853 

Hairpin making machine. C. Beaumont 594,844, 594,845 

Hammer, lasting, J. E. Lena y re 594,997 

Hammer, nail or tack holding and setting, J. H. 

Driller 595,015 

Handle. See Parasol handle. 

Harness detaching device, N. B. Clarkson 594,859 

Harrow and roller, combined, W. H. Newton 594,892 

Hat shape sustainer, J. L. Jones 595,176 

Hearse, J. Burns 595,116 

Heater. See Water heater. 

Heater. C. Hemje 595,018 

Heel manufacturing machine, E. S. Mansell 595,249 

Hoisting and conveying apparatus, J. H, Empson 594,987 
Hook. See Fish hook. Grab hook. 

Horseshoe, soft tread, J. H. Carey 594,982 

Hose bridge, Campbell & Shields 595,144 

Hose, etc. , coupling for fire, A. E. Stove 595.219 

Hubs, mud guard for vehicle, J. H. Brown 595,141 

Hydrocarbon furnace, J. H. Foster 594,941 

Index, double, M. C. Neuner 595,194 

Indicator. See Station indicator. 

Inhaler, J. A. Rafter 594,966 

Inkstand, E. J. Nixson 594,893 

Insulator, third rail, A. Anderson 595,089 

Iron. See Smoothing iron. Soldering iron. 

Iron shears, cold, J. Burgess 595,028 

Ironing table, W. R. & E. N. Murray 595,126 

Jack. See Lifting jack. 
Knife. See Miner's knife. 

Lace holder, shoe, L. C. W. Goeddel 595,162 

Lamp and acetylene generator, combined, L. D. 

Whittemore, J r 595,230 

Lamp and blade signal, railway signal, T. W. Mc- 

Nally 594,999 

Lamp, baker's oven, G. L. Beitner 594,929 

Lamp, cycle, 0. A. &F.J. Miller 595,191 

Lamp, electric arc, Baker & Fox 594,928 

Lamp supporting means or bracket, R. W. Pitt- 
man 595,074 

Lantern, J. J. Roach 595,209 

Lantern, magic, Green & Smith 595,165 

Last, boot or shoe, T. Brining 594,933 

Latch, gate, J. B Turley 595,030 

Lifting jack, S. B. & J. F. Rittenhouse 594,967 

Lifting jack, J. W. Snell. Jr 595,216 

Light and ventilation screen, A. F. Brandenburg. 594,850 

Liquid meter, W. McCausland 594,890 

Load dumping apparatus, T. Carroll 595,236 

Lock. See Seal lock. 

Locking pin or bolt, F. Erxleben 595,155 

Loom, Northrop & Bigelow 595,198 

Loom picker, F. A. Ward well 595,2*45 

Lubricator, W. F. Van Quisling 51*5,031 

Mail pouch delivery device, B. Chamberlain 594,983 

Mantel, A. J. Fair 595,052 

Matrix bars for line casting machines, method of 

and means for making, W. 8. Scudder 595 079 

Mattress tufting machine, E. B.Dixon 595,152 

Measuring device, angle, O. H. Basquin 595,260 

Mechanical movement, B. W. Bennett 594,930 

Meter. See Liquid meter. 

Milk, etc., apparatus for treating, J. L. Jonsson. .. 595,247 

Milking apparatus, cow, M.J. Ciishman 594,860 

Mill. See Crushing mill. Grain cutting mill. 

Miner's knife, W. A. Chapman 594,984 

(Continued on page 398) 



Sargent's 

Artistic 

.Hardware, 



The Difference 



^v 



in cost between Sargent's Artistic Hardware 
and the poor stuff so often used is nothing com- 
pared with the great difference in the goods. 
Prospective builders need a copy of "Sar- 
gent's Book of Designs," which will be 
sent free upon application to Sargent & Co., 
37 Chambers Street. New York. 




Fluting, Grooving and Channeling 

can be most quickly, easily and 
accurately done by using the 

RIVETT LATHE 

Eight-inch Precision Lathe with 
Traverse Miller*. Mills and grinds work the whol* 
length of lathe. Easy to adjust. Does more and 
better work than any other machine. 
FANEUIL WATCH TOOL C0. r Boston, Mass., U. S. A. 




"Tt* Cells* About* Cools" 

Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies should have our new 1897 Tool 
Catalogue. It contains 710pages,size 
lO^xTJ-g, and is an exhaustive and 
instructive list of all tools that may 
be required. Handsomely boi nd in 
cloth, express paid on receipt of $1. 
Money paid for book will be refund- 
ed with first ord e r amoun ti ng to $ 10 
or over. Send stamps or money order. 

MONTGOMERY & CO. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

105 Fulton Street, New York City. 




DORMANS 
VULCANIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from 110 to 11,000. All Stamp and Stencil 
■Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
Printing Presses, with complete outfits, 
from *1 to $ 100. tW" Send for Catalogues. 

I'HIi J. F. W. DORMAN 
121 E. Fayette St., Baltimore, Md., IT. S. A. 




CO. 



WILLIAMS' 
SHAVING SOAPS. 



ONLY „ 



SOLD EVERYWHERE. 
Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 

jWilliams' Shaving Soap (Barbers'), 6 Round Cakes, 
i lb.,4oc. Exquisite also for toilet. Trial cake for ac. stamp. 



THE J.B.WILLIAMS CO. 

GLASTONBURY, CONN. 




This beats Wind, Steam, or Horse 

Power. We oner the 
WEBSTER 2% actual horse power 

GAS ENGINE 

for $150, less 10' discount for cash. 
Built on interchangeable plan. Built 
of best material. Made In lots of 100 
therefore wecanmake the price. Box- 
ed for shipment, weight 303 pounda 
Al ade for Gas or Gasoline. 

K^ Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



moves Ms may Vou tike 

Can be used either horizontally or verti- 
cally or at any angle. That's the great 
point in the 
VAN NORMAN DUPLEX" 
MILLING MACHINE. 
It saves time, tools, and fixtures, and will 
be found a boon in every up-to-date shop. 
Produces the most accurate work. Simple, 
serviceable, and satisfactory in everyway. 
Waltham Watch Tool Co., Springfield, Mass 



HOISTING ENGINE 

operating on GASOjLI NE» 
lnvni.LATEorritL'UE 

Oil,. Both Friction and 
Geared Hoist, from 10 to 50 , 
H. P., for Mine*. (Juai- . 
rii'H, Ducks, etc. Great 
Saving over steam, especiallv 
where wood, coal or water i 
are scarce Send for catalog. 
Guaranteed fully. State size 
wanted. Address Weber 
Ga« and Gasoline En- 
gine Co., 402 8. W. Boulevard, Kansas City, Mo. 
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WOLVERINE" GAS an° GASOLINE 

FNRINPQ STATIONARY 
tnuinCO, and MARINE. 
The " Wolverine " is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'd by 

WOLVERINE MOTOR WORKS. 

13 Huron -Street, 

GRAND RAPIDS, MICH. 




THE ROCKER WASHER 

saves time and labor, and is warranted to wash 
an ordinary family washing of 100 pieces in 
one hour, as clean as can be washed on the 
washboard. Write for prices and full descrip- 
tion. ROCKER WASHER CO., Dept. S. 



A., Ft. 



Wayne, Ind. $3T Liberal Inducements to Live Agents. 



ARMSTRONG'S No. THREADING MACHINE 



Can be attached to bench or post. 
Desicned for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe ^ to 1 inch; the 
other for pipe 1\4 to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. The Armstrong 
Mfg. Co., 139 Centre Street, 
New York. Bridgeport. Conn. 




This $300.00 Launch for 1200.00, guaranteed or money 
refunded. %W Send stamps for catalogue. 



RACINE BOAT MFG. CO. 



CHICAGO. 



SETS OF CASTINGS bTV 

MODEL ENGINES S 

\ CATALOGUES fc 
1 FREE. J! 

-,:w ._ ^^-::^^ALS0 TOOLS, rf 

IGEAR WHEELS.a PARTS OF MODELS S 



^^Wv^\N &c ^NK.YrtWW 



NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE 




$250 and up. 

fruscott Boat Mfg. Co 



"Send for Catalogue. 
Drawer 9, St. Joseph, Mich 




DRILLING MACHINES of 

all kinds and sizes, for 
drilling wells for house, 
farm, City and Village 
Water Works, Facto- 
ries, Ice Plants, Brew- 
eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

%W Mention this paper, 
LOOMIS & NY MAN. Tiffin. Ohio. 



[WELL DRILLING MACHINERY. 

MANUFACTURED BY 

WILLIAMS BROTHERS* 

ITHACA. N.Y. 
| MOUNTED OR ON SILLS, FOR 

| deep or shallow wells, won 
"steam or horse power 

5EN0 FOR CATALOGUE 
5»D0ltE5S WILUAMSBROS.lTHACA,NJlC 





OFFICE DESKS 

Filing Cases, Chairs, Etc. 

Write for Prices 
ITHACA DESK CO., Ithaca, N. Y. 



* 



Engineer 
Of all kinds 

Steam, Gas, Electrical, Mining, and Railroad 
Engineers should be regular readers of the 

Scientific American, 

Every issue contains information of great value 
to them. It is a weekly chronicle of all happen- 
ings of importance to engineers— mechanical or 
otherwise. New inventions in machinery, for 
any purpose, are duly recorded and explained in 
its pages. No engineer should miss a single 
issue, for there is nut a publication in the world 
that gives so much valuable information on 
mechanical and scientific matters. 

Its price puts it within the reach of all. $3.00 
yearly, 11,50 half yearly, $1.00 for four months. 

Send check, draft, express or money order, 
payable to 

MUNN & CO., Publishers, 
361 Broadway, New York City. 



I AMERICAN gj 
STOOL CO.^ 

rtOWARD 8 CROSBY STS.HEWYffla 



$33.33 ] 
DELIVERED 

CAST OF THE 
MISSISSIPPI 

60ir\ches long 
SEND FOR 
CATALOGUE 




KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. 



Society for the Utilization of the Water 
Power of the Rhine N/Bale, Switzerland. 
1II.SOO II. p. NOW AVAILABLE, TO HK INCItEASI.1) TO .50. 000 II. I\ 

The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also offer to applicants wishing to establish themselves hear the works, suitable land on either the 
. German . ' Radish j or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 

For further information please address The Manager, Kraf tubertragungswerke, Rheinfelde n, Switzerland. 
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DYNAMOS 

'For Lighting and Plating 

12 Light $30.00 

20 " 50.00 

50 " 80 00 

70 " 95.00 

100 " 135.00 

.200 " 250.00 

MOTOR . 

!4h.p, *20. ^h.p.,$28. lh.p,*40. 2h.p.,$60 
A. D. NOTT &CO., 

61 and 63 N. Ashland Ave. Chicago. III. 

Buy Telephones 

THAT ARE G00D--N0T " CHEAP THINGS." 

The difference in coat is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 

the typewriter exchange 

\\i Barclay St.. 

NEW YORK 
> 156 Adams St., 

CHICAGO 
s 38 Court Square, 
" '- " ■ ' BOSTON 

'818 Wyandotte St., 
KANSAS CITY. MO. 
We will save you from 
10 to 50£ on Typewri- 
ters of all makes. 

1&~ Send for Catalogue 

TYPEWRITERS 

HALF PRICE 

We will sell you any typewriter 
made for one half regular price, 
l many for one quarter. Every ma- 
' chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX. 
CHANGED. Sentanywhere with priv- 
ilege of examination. Send for Ill- 
ustrated catalogue. 

National Typewriter Exchange, &ggg£>. 

Geography Becomes 

real experience i f the children see, vivid o n the screen, 
the scenes described in the text 
book. One good life sized view of 
a Bushman in war costume will 
fix the facts about Australia more 
firmly in their heads than any 
amount of description. 

A Stereopticon is not very dear, 
and we rent at vpry low rates all 
imaginable kinds of slides. Hire 
lists free. 

RILEY BROTHERS, 

Bradford, Eng. 16 & 18 Beekman St., NEW YORK 

The Largest Stereopticon Out Jitters in the World. 

BRANCHES-BOSTON: 36 Bromfleld St. CHICAGO: 69 

Washington St. Kansas City, Mo.: 515 Bast 14th 

St. Minneapolis: 22 Washington Ave. So. 

A DESIRABLE HOLIDAY GIFT. 

. . DRAPER'S . . 

Recording Thermometer 

Standardized and Warranted. 

Gives a correct and continuous record 

in ink on a weekly chart, 

B^* Write for particulars. 

THE DRAPER MFG. CO. 

15* Front Street, New York. 

AW FIBER 

Mini u factory Established 1761. 
LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 






IT COSTS NOTHING TO TRY! 

All steam users can save time 

money and trouble with the 

simplest, safest and most 

, satisfactory trap in exist- 

Unce-the KEINTZ 

STEAM TRAP 
Guaranteed never to 
wear out. Look at the 
) cut and see how it's 
done ! Pay me what 
you save in coal for 
one year and I'll furnish the trap free, &y See illus. 
notice Sci. Am. July 13, 1897. Sole American Mfr. 
Win. S. Haines, S 136 S. 4th St., Phila., Pa. 
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A Bunch of Keys. 




American Ring Co.. 



will not get lost or be left in 
the door if you fasten it to your 
pocket with one of these key 
chains. Holds firm and does 
not tear the cloth. With steel 
chain. By mail for 10 cents. 
Aluminum or phosphor bronze 
25cents. Otberuseful novelties 
made with Improved Wash- 
burne Patent Fasteners, de- 
scribed in an illustrated book- 
let, you can have tor the asking. 
Box P, Waterbury, Conn. 



$10 TEN DOLLARS $10 

COMPLETE TELEPHONE OUTFIT 

Comprising 2 Instruments, 4 ("ells of Battery, 
100 feet of Inside Wire, Tacks, Tape, Insula- 
tors, etc. It is made for service and gives per- 
fect satisfaction. Send for Catalogue.. Double 
Pole Watch Case Receiver, 45c. U. S. Tele- 
phone MFG. Co., 185 Franklin St., Boston.Mass. 




Hawkins- New Catechism of Electricity 

a practical treatise 

for Engineers, Electricians, 
Wiremen and Amateurs. 550 
pages 300illustrations, bound 
id leather, pocketbookform 
sold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
!$2.00. Theo. Audel & Co- 
Fifth Avenue, New York, 




THE " INDUSTRIAL" 

OXY-HYDROGEN COMPOUND JET. 

Capacity, 1000 candle power. Highly finis bed 
and nickel plated. Price $10.00. This jetcan be 
fitted to almost any good magic 
lantern, etc., and will produce a 
very powerful and white light. 
Write to Keller, McMillan & 
Mantz, Makers and Patentees 
of High Grade "Industrial" 
Stereopticons, Magic Lan- 
terns, and Accessories of ev- 
ery description used for Lantern 
Projection. 125 & 127 Worth St 




Mining machine, C. O. Palmer 594,897 

Mining machine cutter bit fastening, C. O. Palmer 594,896 
Mining machine cutter bit holder, C. O. Palmer.. 594,899 

Mining machine truck, CO. Palmer 594,900 

Mould. See Prism light mould. 
Motor. See Water motor. 

Motors, plant for operating, M. W. Quick 595,206 

Musical instruments, pneumatic motor for, T. P. 

Brown 594,981 

Nail making machine, wire, C. C. Kesty 594,8811 

Needle bath, H. I). Nisbet 595,009 

Nitrites, making, A. Knop 595,178 

Nozzle and valve therefor, discharge, C. E. Doo- 

little 595,014 

Nursery, portable, E. S. Amrock 595,2:i5 

Nut lock, T. W. Calvert 594,854 

Nut lock, V. H. Dedrick 594.861 

Nut lock, W. A. Honecker 594,'.150 

Nut lock, J. T. McMurtry 595,193 

Nut lock, W. K. Smith 595,215 

Nut lock, E. J. Sweeney 594,918 

Oil from cotton seed, etc., Roller press for ex- 
tracting, P. Lelardoux 5!I5,022 

Pail, milking, T. J. Pearson 595,001 

Paper, safety. J. C. Yetter 595.281 

Parasol handle and socket, E. A. Stauffer 595,218 

Parer and slicer, potato, A. G. Dehlin 594,986 

Piano, R. S. Bowen 595,037 

Picker. See fruit picker. 

Pinking machine, T. P. Colby 595,278 

Pipes or tubes, etc., means for burnishing or pol- 
ishing interiors of, W. D. Forsyth 595,159 

Planter, J. G. & J. G. Mahon 595.187 

Planter, corn, Jones & Towle 595,177 

Planter, corn, L. E. Waterman 595,026 

Plow, double shovel. J. T. Drummond 595,237 

Plunger elevator. G. H. Reynolds 595,280 

Pocketbook fastening device, H. Heller 595,100 

Pole or thill coupling, C. M. Hoffman 595,019 

Polygons, device for laying out regular, J.J. 

Koss 595,055 

Post. See Fence post. 

Potential switch, J. D. lb lder 594,879 

Powder thawer, T. R. Newman 595,195 

Power. See Pumping power. 

Power transmitter for use upon carriages, etc., C. 

P. Elieson 595,051 

Preserving perishable articles, device for, J. S. 

Johnson 595,174 

Press. See Seal press. 

Pressing and smoothing device, M. Mercy 594,887 

Pressure indicating and recording gage, F. A. 

Jones 594,881 

Printing machine, W. Scott 594,909 

Printing upon textile fabrics, machine for, R. 

Wall work 595,225 

Prism light, F. C. Soper 595,271 

Prism light canopy, protected, L. 11. Jordan 595,266 

Prism light canopy support, J. M.Ewen 595,265 

Prism light, figured, J. M. Ewen 595,264 

Prism light mould, O. H. Basquin 595.258 

Prism light mould, K. Booth 595,262 

Prism light mould, W. S. MacHarg 595,267 

Prism light mould, F. C. Soper 595.274 

Prism light, ornamental. F. C. Soper . . 595,270 

Prism lights, framing, W. H. Winslow 595,276 

Prism plate, W. H. Winslow 595,275, 595,277 

Prism, ventilated, F. C. Soper 595,272 

Prisms having proper angles, device for select- 
ing^. H. Basquin 595,261 

Pump relief valve, force, W. Wascher 595,00*> 

Pumps, device for operating series of, M. W. 

Quick 595,205 

Pumping and motor apparatus, hydraulic, G. 

Westing house 595,027 

Pumping machinery, E. E. Johnson 595,175 

Pumping power, G. W.Grimes 595,167 

Puzzle, G. T. Smallwood 595,283 

Rack. See Coat and hat rack. 

Rail, automatic continuous, J. S. Malin 595,248 

Railway brake, J. Bray 595,013 

Railway, electric, Westinghouse & Chapman 595,008 

Railway gates and signals, automatic recorder 

for electrically operated, J.M.Williams 595,243 

Railway rail fastening, F. W . Schroeder 595,212 

Railway rail joint, T. C.Gray... 595,163 

Railway switch operating device, C. W. Squires.. 595,083 

Range or stove, L. Tait 594,974 

Reamer, pipe, W. A. Shorb 594.914 

Receptacle, sheet metal, G.Miller 595,024 

Recorder. See Time recorder. 

Refrigerator door, A. J. McArthur 595,128 

Register. See Signature register. 
Regulator. See Fluid pressure regulator. 

Ribbon holder, W. Graham 595.059 

Roof, W. J. Woods 595,010 

Roosting device for fowls, F. D. Dimock 595,121 

Rotary piston engine, L. H. Wattles 595,227 

Rotary steam engine, reversible, G. E. Woodard. 594,924 

Rubber tubing, manufacture of, B. G. Work 595,088 

Rug making machine, O. Rice 595,113 

Running gear, W. Di Widders 595,087 

Sack mending and cleaning apparatus, J. H. 

Orf eur 594,963 

Saddle, H.A.Perry 595,111 

Sash bars, machine for jointing window, T. E. & 

C. T. Rich 595,077 

Sashes, etc., means for securing glass in window, 

W. J. Bebb 595,136 

Saw guide, T. A. Halcomb 595,062 

Saw teeth, machine for side dressing, R. Jones... 595,065 

Sawing machine, G. E. Pooler 595,002 

Scaffolding, F. M. Herbst 595,064 

Scale, H. Paddock 595,200 

Screen. See Light and ventilation screen. 

Seal lock, A. W. Coffin 595,093 

Seal press, E. J. Brooks 595,282 

Seam turning tool, metal, D. B. Hartman 595,170 

Seat post and handle bar fastener, O. Kraus 595,179 

Secondary battery, R. Ashley 595.132 

Seesaw, G. H.Carlson 594,856 

Separator, Hurt & Whistler... 594,953 

Sewage or like precipitating and filtering tank, 

Bennett & Beresford 594,847 

Sewing machine, E. D. Weyburn 595,229 

Sewing machine, multiple buttonhole, H. E. 

Hawes 595,171 

Sewing machine plating device, H. 3. Ayres 595,033 

Shears. See Iron shears. 

Sheet metal can, F. Westerbeck (reissue) 11,641 

Shoe horn, J. L. Nylander 594,894 

Shoe linings, machine for removing gore pieces 

from, F. W. Lynn 594.957 

Signal. See Automatic signal. 

Signature register and machine index, M. C. 

Neuner 595,129 

Silkworms, obtaining useful products from, A. 

Millar 594.888 

Siphon head, G. Morency 596,029 

Siphon head, A. Posgay 595,112 

Skirt, cycling, H. E. Ezekiel 594,864 

Sled, hand, P. K. Albright 594,925 

Smoke conductor, J. Pilaud 594.965 

Smoothing iron, G. Poll 595,075 

Snow melting machine, A. P. Smith . . 595,072 

Snow plow, Pearson & Webb 595,202 

Soap dish, H. McManus 594,962 

Soap frame. H. D. Morgan 594,889 

Solder block, F. M. Bennett 595,091 

Soldering iron, electric, F. H. Harriman 594,872 

Sole laying machine, C. S. Gooding 595,097 

Sound reproducing machine, A. C. Ferguson 595,053 

Spoke washers, machine for making and apply- 
ing, A. Leveda'hl 595,108 

Spoke washers, machine for making and apply- 
ing peripherally to oth ed, A . Le vedahl 595,107 

Spool, W. A. Finn 594,989 

Spring. See Door spring. 

Spur, H. B.Curry 595,047 

Square and bevel, combined. D.S.Hewitt 594,873 

Stamp, hand, M Tinker 595,005 

Stamping or shaping metallic articles, device for. 

W. McAusland 594,960 

Stand. See Display stand. 

Starch, manufacture of merchantable, C. A.Gor- 
don 595,058 

Station indicator, Black & Gregory 595,138 

Steam boiler, R. C. Carpenter 595,042 

Steam boiler, J. A. Palmer 595,071 

Steam, closed continuous system for generating. 

H. Hennig 595,101 

Steam trap, R. G. Chase 594.S57 

Steam trap, H. Lucas 594,885 

Stirrup, H. Ande rson 594,926 

Stirrup, W. H W ilson 595,232 

Stitching machine, blind, J. Arhes 595,090 

Stopper fastener, J. W. Bearce 595,135 

Storage battery, J. D. Rively 595,208 

Stove, oil. W. II. Wilder 595,231 

Stovepipe holder, Chase AGriswold 595,118 

Switch. See Electric switch. Potential switch. 

Switch operating device, S. B. Norris 595,197 

Tatle. See Extension table. Ironing table. 

Table and desk, combination, H. Baum 595,284 

Tack driving machine, T. C. Robinson 594,905 

Takeup mechanism, Hutchins & Thompson. 

595,103, 595,104 
Telegraph and telephone system, central station 

combined, A. C. Robbins 595.241 

Telephone circuit, G. K. Thompson 595.004 

Telephonic selective signaling, J. A. Barrett 594.979 

Testing plug. J. P. Mern 595.189 

Thill coupling, J. C. Dale 595.048 

Ticket, railway, W. F. White 594,976 

Tile corners, means for indenting, W. S. Mac- 
Harg 595,268 

(Continued on pace S99) 



No Dirt. 



No Smoke. 



No Noise. 



No License. 



Absolutely Safe. 



Pennsylvania Iron ttlork$ Company 
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BUILDERS OF THE 

GLOBE'' GAS — . 

■ ■ ■ AND • ■ ■ 

GASOLINE ENGINES 

FOR STATIONARY AND 

MARINE SERVICE 

Launch with 3 H. P. 1897 Model "Globe" Gas Engine, property 

of Mr. Frederick C. Beach, Stratford, t'onn. J3T" Catalogues and Prices on application. 

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 




SO SIMPLE A CHILD CAN USE THEM 
SUNART 

MAGAZINE CAMERA. 

Folding Cameras. 

All sizes, ranging in price from 
$5 to $100. Sunart Junior, 3%x 
m picture. $5. 

$W~ Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 Aqueduct Street, Rochester, N. Y. 




ARBORUNDUM 



ARDEST ABRASIVE KNOWN. EMERY AND 
Substitute. JN Fl ~" 

'Carborundum~Co '" NIAC A RA FALLSMY. 'u.'i'.A. 



IAMOND _POWDER. SUBSTITUTE. IN FLOURr 
OWDERrCRYSTALrWHEELrSLABMS. HONE FORM 



T%t\\f t\ ■ "FUN WITH ELECTRICITY" 

■J 1 1 W ^ I is just what you want. Every boy 
nil I ^ m should have it. Illus. Book, 5x7% m., 
■» w ■ w I and Full Outfit for 60 amusing and in- 
structive experiments. No acids, no danger Complete, 
postpaid, 65c. Illus. circulars oj games and amusements 
free. Thos. S. St. John, 407 West5!st St.. New York. 



GAS,*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N.J. U. S A. 




The most handsome, neatest, quickest and most easily 
acquired ornamental lettering. Based on mathematical 
principles, anybody can learn it in a few hours from the 
Methodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, $1.10. The most practical system of lettering 
for- maps, plans, book headings, insurance policies, di- 



EAGLE 

Graphophone 



Sio 



Send for 
Catalogue* 
of Specia." 
Outfits. 




A Perfect 

Talking 

Machine. 

KECOEIIS 
$5 per Dozen. 



Agents and Dealers Wanted in All Localities. 

HAWTHORNE & SHEBLE, 

606 Chestnut Street, Philadelphia, Pa. 
GENERAL SALES AGENTS. 



IT'S OUT T-OIDE! XjOES'\7"13Xji 

The "Which Way" Pocket Level 
tells in a second which direction 

work is "out." Accurately ground lens. 
Nickel plated and polished. Sizeof a ■ 
dollar. Sent any where on receipt of I 
One Dollar. 
E. G. SMITH, Columbia, Pa. 




NOW IS THE TIME TO SUBSCRIBE 



FOR THE 



plomas, legal documents, price tickets, etc. 
KEUFFEL & ESSER CO., 44 Ann Street 



NEW YORK. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whetheran 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free, lildest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific flmericam 

A handsomely illustrated weekly. largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Broad * a " New York 

Branch Office. 625 F St., Washington, D. C. 




ESTABLISHED 1845. 



N. Y. Camera Exchange. 

50% Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses. 
T urge assortment al ways on hand. 

Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 

tW Send 2c. stamp for bargain 
list. Address 

N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 





Kirmayer & Gelling, 



A New Static and Large 
COIIi X RAY TUBE 

i i ^^ Highest effic- 
■ ^iency obtained 
tW Send for illus. catalogue 
of X Ray Supplies. 
17 Bromfield St., Boston, Mass. 



LET YOUR SKIN BREATHE 

The Robinson Thermal Bath Cabinet 
will enable you to take steam Turkish 
and vapor baths at home. Opens up the 
pores, sweats the disease out of your 
system. Cures .a Grippe, Colds, Rheu- 
matism. Skin and Kidney diseases, Neu- 
ralgia, etc. Reduces flesh. Gives youth, 
clear skin and vigor. Our interesting 
book. "Health and Beauiy," sent free. 

%W Good agents wanted. Salary and 
liberal commission. 

ROBINSON THERMAL BATH CO. 
918 I» Summit Street, Toledo, Ohio. 





Pronounced, by all who use it, the best 
PA.PBH. CLIP 

in the market. Made by 

THE UTILITY PAPER CLIP COMPANY, 

DETROIT, MICH 

For sale by all stationers and office supply 
dealers. Send for sample box of 100, 25 cts. 
by mail. 




Mitraleuse Gas Burners. Invented 
Aug. '97 (on new principle — "Man- 
tels" superceded) * Indestructible, 
economic, handsome, 91.50. I sell 
consumers express prepaid, till 
local agent appointed. 
A. G. MOREY LuOrange,III. 



The most popular Scientific Paper in the World 

The Scientific American has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de- 
velopment of the sciences, arts and manu- 
factures. Each issue is embellished with 
numerous illustrations showing great engi- 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi- 
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read- 
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
Scientific American as their constant 
friend and companion than to any other 
one cause. 

The Scientific American should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi- 
cials, merchants, farmers, teachers, law- 
yers, physicians, clergymen — people in 
every walk and profession in life, will de- 
rive satisfaction and benefit from a regular 
reading of the Scientific American. 

As an instructor for the young it is of 
peculiar advantage. Try it. — Subscribe 
for yourself — it will bring you valuable 
ideas ; subscribe for your sons— it will 
make them manly and self-reliant ; sub- 
scribe for your workmen — it will please 
and assist their labor ; subscribe for your 
friends — it will be likely to give them a 
practical lift in life 

A yearly subscription to the Scientific 
American is a most acceptable gift to a son, 
employee or a friend. 

new volume commences january 1st. 

Subscription Price, 

$3.00 a year, or $1.50 for six months. 

ISP Send your address for a free spe- 
cimen copy. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



APPARATUS 



for Production and Manipulation of Light. Acetylene Gas 
Generators, Electric Light Stereopticons and Animated Pic- 
ture Machines, etc. J#~ < atalogufit Free. 

JD nillT P, Prtl "5 &117 Nassau Street, New York. 
. D. UUL I Ob UU. 181) Li Salle Street, Chicago, III. 
131 Post Street, San Francisco, Cal. Acetylene House Light- 
ing Show Rooms, Broadway and 37 ~h Street, New York. 
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HUM A CHITS 



.1 



EDUCATlONtlU&WEEK 

For S2 down and 82 a month WE GIVE 

an Education in the theory of 

STEAM ENGINEERING 

Locomotive, Gas, Traction, or Marine Engineer- 
ing; Refrigeration ; Mechanics ; Machine De- 
sign ; Mathematics; Physics; Organic and In- 
organic Chemistry, Qualitative and Quantita- 
tive Analysis; Civil, Electrical, Mechanical, 
Bridge, Railroad, Municipal, or Hydraulic 
Engineering ; Electrical Power an d Lighting; 
Elect rical 



43 COURSES 



Sheet Metai 
Wiringand iiA \'A\\\H\Y\ Pattern 
Rell Work; I HJ UUUIIULU | Dra f ting; 

Electrical Railways, surveying and Mapping: 
Metal, Placer or Coal Mining: Assaying and 
Blowpiping; Prospecting; Architecture; Sani- 
tary Plumbing, Heating and Ventilation, Archi- 
tectural Design; Highway Construction; Archi- 
tectural or .Mechanical Drawing; Bookkeeping; 
Stenography: English Branches; or Pedagog- 
ics of (English Branches. 

ALL WHO STUDY 

Guaranteed Success. 

We have helped thousands to 
better positions and salaries. Cir- 
cular Free. State subject you wish 
to study. 

The International Correspondence 
Schools, Box 942, Scranton, Pa. 




$15 



course *n mech. drawing at Rockton (Jorresp. 
School of Mech. Engineer's, Little Falls, N. y., 
B. 703, will make you a proficient draughtsman 



Easv Lessons in Mechanical Drawing & Machine Design 
! - — — By J. G. A. Meyer. 

i Published in 24 parts, 
at 50 cents each. Sold 
by Subscription Only. 
Simple, thorough and 
reliable. Intended 
chiefly for self instruc- 
tion, and is indispens- 
able to all mechanics, 
engineers, and those 

engaged as workmen, users or sellers of machinery. 

Agents Wanted. Young, energetic men to canvass the 

shop in which they work, preferred. Send for circulars. 

Arnold Publishing House, 16^ Thomas St., New York. 
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Tile with partially removed corners, W. S. Mac- 

Harg ■ 59.>,2C0 

Tiles, framing, O. H. Basquin. . : 505,2511 

Time recorder, workman's, S. Heller ^ 94, ;'J , 1 H 

Tire armor, cycle, E. H. Graves 595,099 

Tire for vehicles, spring cushion, 11. Allen 595,1.11 

Tire tightener, W. P. Goolman 594,992 

Tires, tool for repairing pneumatic. M.K. Gns- 

wold 594,869 

Tobacco in packets, machine for wrapping and 

securing, Rose & Wills 594,968 

Tobacco leaf stemming machine, W. H. Butler.. 59o,041 

Tongs, ingot, S. W. Gillin 594, 80i 

Track cleaning device for street tramways, Ij. 

I^ege .-. 595,183 

Trap. See Steam trap. 

Tree protector C. C. Coulson 595.149 

Trolley arm for electric railways, S. H. Short 595,080 

Trolley connection for canal boats, F. J. Shew- 

ring 594,913 

Trolley system, underground, L. E. Walking 59;). 224 

Truck, car, W. E. Cooke 595,045 

Tug, hame, W. J. Campbell o9»,14,) 

Twyer, furnace, M. Hynes 594,878 

Typewriting machine, E. E. Barney 594,978 

Umbrella, H. Bastide 595,134 

Unicycle. W. T. Parsons 595,073 

Valve, J. B. Arntzen 594,843 

Valve, J. Austin 594,927 

Valve, C. Gulland. 595,061 

Valve, J. O'Meara 594 Silo 

Valve, balancing slide, W. F. Gould 5W4,888 

Valve gear, J. D. Hood 594.9.51 

Vehicle body, J. E. French 594,942 

Vehicle, motor. B. I,. Peck 595.203 

Vehicle propelling machine, C. B. Fairchild 595,156 

Vehicle top, D. West 595,228 

Vehicle wheel. P. J. Parker 595,130 

Vehicles, steering device for motor, W. B. 

Schreiber 595,254 

Veil clamp, E. S. Hines 591,994 

Velocipedes, variable speed driving gear for, C. 

E. D. Usher 595,242 

Ventilating show window. S. E. Maxon 595,188 

Ventilator. See Car ventilator. 

Vise, bicycle, W. H. Holmes 594,874 

Voting machine, C. De Croes 594,9S0 

Wagon, dumping, W. L. French 595,05;; 

Washing machine, clothes, J. Heselwood 595,102 

Watch plate drilling and tapping machine, D. H. 

Church 595,044 

Watch, stem winding and setting, G. A. & J. E. 

Jjockwood 595,184 

Water closet bowls, supply regulator for, .1. Mad- 
dock 594,88f5 

Water closet cisterns, ball cock for, T. Hand 595,063 

Water drawing apparatus, W. B. Uivermore 594,956 

Water elevator, J. F. Durham 595,15:5 

Water gate or valve, E. Jendis 594,954 

Water heater, E. h. Schneider 595,211 

Water heaters, apparatus for cleaning, G. J. 

Dehn 595,120 

Water motor, C. W. Horton 595.246 

Waterproofing compound, U. P. Converse 594,935 

Waterproofing material, L. P. Converse 594,934 

Weighing and bagging' machine, automatic, W. 

J. Elliott 595,154 

Wheel. See Vehicle wheel. 

Window light, lenticular. F. C. Soper 595,273 

Window, prismatic, J. M. Ewen 595,263 

Wire stretcher, Johnston & Kyle 594,955 

Wire tightener, W. A. Short 595,213 

Wire unwinding device, H.C.Williams 594,977 

Wires, die for joining intersecting, D. P. An- 
thony 594.841 

Wood plug holder, A. Thieke 594,920 

Wood twisting machine, O. H. Ordway 595,199 

Wrench, T. Green 595,164 

Wrench, E. B. Sankey 595,2.52 

Wringer roll, R. P. Hornbrake 595,020 

Zinc pigments, manufacture of, W. Hampe 594,948 




\f 1^ . I f 1 I y^ JL When exposed to the 
W JL^A JLA V^ J. J^ 500 times quicker th; 



Revolution in Pho- 
raphic Printing. 

same light, prints 
an albumen . . 

PlflQQV nr MflTT No dull or rainy weather to interfere with your work. 
uLUOO I Ul ITIH I I ■ No dark rooms nor complicated manipulation. 
Developed and toned as fast as the printing frames can be filled. Permanent prints. 
The greatest paper for hot or damp climates. 50 cents in stamps brings two sample 
dozen cab's, developer and three sample prints. Nepera Platinoid, Enameled and 
Rough Bromide Papers are the best and most uniform in the market. Nepera POP* 
an insoluble gelatine paper. Rembrandt, a Matt Printing-out Paper. 



ulzl'Xr ll--~.-« nL A>M ' A i n« Sole Manufacturers, NEPERA PARK, N. Y. 
55S^^ NBDcTcl Oil em ICal UO. Paris, 159 Faub.Poissonniere. Chicago, UL, 21 QuincySt, 



$ 



50 



Electrical Apparatus i:s'" d " Dynamo sent 



Worth 
of 
With our Complete Electrical and Mechanical Course. 

This is not a prize offer. This apparatus is required by all stu- 
dents. They have hitherto had to pay extra for it. We will, for 
a short time, give it Free to those who enroll. 

Our 72-page Catalogue, e ent free to any address, explains. 
Institute for Home Study of Engineering, 220 Seneca St. ,Cleveland,0. 



FREE 



The Wooden^fifc Hen 




A faultless hatching machine lor 38 eggs. Price, $6.00. 
Heat and moisture regulation and ventilation, abso- 
lutely perfect. A book about the Wooden Hen, and 
one about the 

EXCELSIOR INCUBATOR 

will be sent free to any one naming this paper. 

GEO. H. STAHL, Quincy, III. 



Ilelfti&jepenkttt 

NEW YORK. 

More widely and favorably known than any other 
weekly newspaper of the world. For nearly fifty years 
it has held the first place. It has a larger list of famous 
writers than any other three papers. 



iVBVBH BEATEN 

in all the many shows in 

which it has participated, 

there must be something 

the superiority claims of the 

RELIABLE INCUBATOR 

Self regulating, entirely aato- 

' matic, you put in the eggs, the 

Reliable does the rest. All about 

— is and many things of value to 

poultry man in our new book. Send lOcts. for it. 

IABLE INCUBATOR & BROODER CO .. QUINCY, ILLS 




the 
REL 

TTT 



SPECTACLES 

for new optical catalogue. 271 Wabash Ave., 



F. E. BAILEY sells 



spex cheap. Write 
' * Chicago. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE V1LTTCR 

MFG. CO., 899 Clinton Street, Milwaukee, Wis. 

nruri nn Your Own Films. Booklet free on de- 
UEVCLUr v el oping and testing of under and over 
exposures. Yonkers Photo Specialty Co., Yonkers, N. Y. 



ELECTRICAL S 



Bicycle, and Photo. Novelties 
prices, lOOpagecat FREE: 
■ fi. CO., aa tortl*odtBt.,J(.Y, 



ApUAUPC TO INVEST. A valuable patent 
UnHliUL and a good business for sale. For par- 
ticulars address W. II. Clay, Elizabeth, Ky. 



TTpfwHEELs! MODEL8 i- EXPERIMENTAL WORK.SMALLMMHMKFY 
NOVELTIES ft. ELTC. HEW TPRJS STEHCIL WORKS 100 NMMU BT N.T. 



\mj A b\| ^ p ^\ foreman blacksmith in large ma- 
W J\ 11 I ■■ IV chine shop, one that has had ex- 
perience with trip hammers and general blacksmithing. 
State age and experience. Address D. F. M. Box 773, !N.Y. 

Experimental! Model Work 

Cirs. and advice fret. Gardam & Son, 45-51 Rose St.,N.Y. 



B L II RY INCUBATORS 

Get our 128 p. catalogue. Beauti- 
fully illustrated ; full of pointers 
on poultry culture and explain- 
ling the art of hatching eggs by 
machinery. Mailed for 6 cents 
in stamps ; worth a dollar bill. 

DES MOINES INCUBATOR CO.. Box 76 DES MOINES, IA- 




TABLE OF CONTENTS WEEKLY: 

POEMS, 

CONTRIBUTED ARTICLES, 

FINE ARTS, 

SCIENCE, 

SURVEY OF THE WORLD, 

MUSIC, 

EDITORIALS, 

EDITORIAL NOTES, 

RELIGIOUS INTELLIGENCE, 

BIBLICAL RESEARCH, 

MISSIONS, 

LITERATURE-BOOK REVIEWS, 

FINANCIAL, 

COMMERCIAL, 

INSURANCE, 

OLD AND YOUNG, 

STORIES, 

PEBBLES AND PUZZLES, 

WORK IN DOORS AND OUT, 

PERSONALS. 

Subscription $3.00 a year, or at that rate for 

any part of a year, 

SPECIMEN COPIES FREE. 

A SPECIAL OFFER. 

The Independent, one year 

The Century Magazine, one year 

The " Century Gallery of 1(10 Portraits" . . 

$14.50 

All of the above for $7.50, a saving of $7.00. 

The "Century Gallery of 100 Portraits" includes the 
best likenesses of 100 of the most prominent persons in 
the world which have appeared in the Century Maga- 
zine. Size93£xl3%; put up in handsome box delivered 
free by express. Each portrait ready for framing, and 
very desirable for Holiday gifts. 

A remittance of $7.50 to The Independent will se- 
cure a year's subscription to both The Independent 
and Century Maoazine % and the "Century Gallery of 100 
Portraits," delivered free by express, 

THE INDEPENDENT, 
130 Fulton Street, New York. 

|y Mention the Scientific American. 



DESIGNS. 

Badge, T. B. Stephenson 27,92!) 

Basket, G. S. M. Rut ter 27,932 

Bed spring, B. E. Rigg 27,954 

Bicycle frame, M. A. Andrews 27,9o8 

Bicycle saddle, J. Serson 27,95*; 

Cabinet, hotel, D. B. Lincoln 27,»i4 

Carpet, A. M. Rose 27.9IK 

Chain Jink, bicycle, P. Burns 27,957 

Cover. L. Wojidkow 27,934 

Cutout holder, fusible, h\ Schwedtmann 27,952 

Dish, cover, R. L.Johnson 27,933 

Dust protector, H. S. Cover 27,9tJ2 

Fabric for hangings, portieres, etc., J. P. McHugh 27,905 

Gas burner fixture, E. Lindner 27,1)44, 27,945 

Hammer, J . L. Sommer 27.949 

Hook, coat, hat, and um brella, W. Walker 27,963 

Ice shaver, H. M. Norton 27,947 

Lacing hook for gloves, [I. H. Eaton 27,931 

Lemon squeezer, G. R. Blake 27,948 

Manhole frame, T. P. Greger 27,955 

Pan, cake, C E Schmidt.' 27,93fi 

Pot or kettle stand, L. Woiidkow 27,938 

Prism canopy, F. L. Wright 28,020 

Prism light, O. H. Basquin 27.969 

Prism light, H. F. Belcher 27,970 to 27,973 

Prism light, J. M. Ewen 27,968 

Prism light, F. C. Soper 27,974 to 27,976 

Prism light, F. L.Wright 27,977 to 27,989 

Prism pavement panel. J. M. Ewen 28,019 

Prism plate. E. C. Waller 28,016 

Prism plate, F. L. Wright 27,990 to 28,0)6 

Prism plate and border, E. C. Waller 28,018 

Prism plate and border, F. L. Wright 28,017 

Pump frog, S. Pennell 27,951 

Ring, C. F. Knapp 27,930 

Roentgen ray tube, I. W. Howell 27,953 

Rug, J. S. Travis... 27,967 

Seam welting strip, F. W. Merrick 27,960 

Shoe vamp stay, .1. Walden 27,961 

Soap cake, II. B. Curtin 27,959 

Stove, gas beating, E. C. Warren 27,946 

Tackle block, T. R. Ferrall 27,950 

Tea holder, L. Wojidkow 27,937 

Teakettle, L. Woiidkow 27.942, 27,943 

Tea kettle st and, L. Wojidkow 27,939 to 27,941 

Tray, bread and cake, L. Wojidkow 27,935 



PrtD CAI F BOILERS AND STEAM 

"UK OALCPIIBIFIEB, Changes and 
enlargements have rendered the following useless to us; 
they are in good condition, and are ottered at low prices; 
1 Live Steam Purifier, 300 h. p. Hoppes Live Steam Puri- 
fier, 40 in. in diam. 18 ft. long ; 2 boilers 60 in. In diam. 16 
ft. long, with 50 4 in. tubes ; 2 boilers 66 in. in diam., 16 
ft. long, with 54 4 in. tubes. For further information 
and prices address THE NATIONAL CASH 
REGISTER COMPANY, Dayton, Ohio. 



$ C Hand Bone, Shell, Corn 
'»» andCrit Mill for Poultrymen. 
Daisy Bone Cutter. Power Mills, 
Farm Feed Mills, Circular and testi- 
monials free. WILSON BROS., Easton, Pa. 

HOW TO MAKE A D YNAMOlnrMgr^ 




horse-power size. 
BUSIER PUB 



Price 10c. 1-borse-power, 25c. 
CO.* Box A t Lynn, Mass. 



IMPORTANT DISCOVERY. 

A composition of metal for soldering Aluminum, etc. 
The rights for sale! Address Josef A. Weigert and C. 
A. Kuenzd, 804 N. Second St., Philadelphia, Pa, 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO., 

217 E. Main Street, Louisville. Ky. 



DISCOUNTS 

L/ Electrical. Mecbs 



Lowest Cash Discounts allow- 
ed on Architectural, Scientific. 
Mechanical, Industrial and Technical 
Books. By Catalogue and Discount Sheet Free, 
WILLIAM T. COMSTOCK, 23 Warren St., New York. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific American' Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetyleneon the large and small scale. 
The gas as made for and used by the microscopist and 
student ; its use in the magic lantern. The new French 
table lamp making its own acetylene, contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. 



TRADE MARKS. 

Adhesive cloth or adhesive tape for use by elec- 
tricians, surgeons, bicyclists, and others, 

Okon ; te Company 30,933 

Articles and preparations for the teeth, hair, and 
skin, certain named, Dresdener Cbemisches 

Laboratorium Lingner 30,942 

Beer. American Brewing Company 80.957, 30,958 

Canned salmon, Alaska Packers' Association. 

30,946 to 30,948 

Catchup, tomato, G. Bergen 30,952 

Coffee, roasted, E. J. Gillies & Company 30,955 

Corsets and waists, women's and children's, A. 

Hamburger & Sons 30,931 

Diamonds, rubies, pearls, and other artificial 

gems, artificial, Nicholson & Way 30,935 

Eggs and baking powder, specially prepared pro- 
duct for use as a substitute for and containing 
the constituents of, G. Lewis & Company ...... 30,950 

Eggs and baking powder, specially prepared pro- 
duct, used as a substitute for and containing 

the constituents of, G. Lewis & Company 30.951 

Flour, Sands, Taylor & Wood :so,945 

Flour, wheat, Cargill & Fall 30,944 

Food, breakfast, Cream of Wheat Company 30,943 

Gloves, T. Andrews, Sr 30,932 

Jewelry, plated, McRae & Keeler 30,930 

Malt for a beverage, special preparation of, South 

Chicago Brewing Company 30,956 

Medicinal preparation for the cure of indigestion, 

Creed & Green 30,941 

Olives, Seville Packing Company 30,954 

Photographs and photographic pictures, T. C. 

Marceau 30,934 

Pitch for pitching beer kegs, barrels, beer mugs, 

bottles, and vats, Anchor Pitch Company 30,940 

Polishing material for metal goods and articles of 

various kinds and classes, W. T. Richmond 30,938 

Sardines in oil, La Manna, Azema & Farnan 30,949 

Sauce, mint, Bryan & Black 30.953 

Velocipede holder, R G. Woodward 30,930 

Watch movements, Hampden Watch Company... 30,937 

Whisky, W. Teacher & Sons 30,959 

Wood preservatives, S. Cabot 30,939 



| AN EXCELLENT HOLIDAY GIFT! { 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18(B. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patent* may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



A Complete Electrical Library 

BY PROF. T. CCONOR SLOANE. 

A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY. 



Electricity Simplified. Z£\Z2&ll 

ever publishea on the subject. Shows how two 
plates of different metals immersed in acid can 
send a message around the globe ; how a bundle 
of copper wire rotated by a steam engine can be 
ourhomes and streets, etc. 
Price $1.00 



the agent in lighting _ 
158 pages, illustrated. 



Arithmetic of Electricity. MST 

treatise on electrical calculations of all kinds 
reduced to simple rules and illustrated by prac- 
tical problems with solutions, followed by an 
exhaustive series of tables. One of the most 
useful works published on electricity. 138 pages. 
illustrated. Price $1 .00 

Electric Toy Making, filflffl? 

and Electric motor Construction. A work 
for amateurs and young folks. Shows how to 
make at home Electrical Toys, Motors, Bells, 
Magnets, Batteries, Dynamos, and electrical 
instruments in general. 140 pages, fullyv illus- 
trated. Price $1.00 

How to Become a Successful 

Elorr vidian Indicates how the student 
CIClfll I l«l a Mi may become a self-taught 
electrical engineer without the great expend- 
iture of time and money incident to a college 
course. 189 pages, illustrated. Price $1.00 

The Standard Electrical Die- 

tinnaru An indispensable work to all inter- 
lIUMai f ■ ested in electrical science. Suit- 
able alike for the student and professional. A 
practical handbook of reference containing 
definitions of about 5,000 distinct words, terms 
and phrases. Definitions are terse and concise and include every term used in electrical science. An 
entirely new edition brought up to date and greatly enlarged. Should be in the possession 
of all who desire to keep abreast with the progress of this branch of science. Complete, concise and con- 
venient. 682 pages, 393 illustrations. Price — $3.00 

to readers of the Scientific American and 
their friends. We are able to furnish the above 
five volumes, handsomely bound, an'- inclosed 
in a neat folding box as shown in the illustration, at the Special Reduced Price of Five 
Dollars for tlie Complete Set. Y on save $2.00 by ordering the complete set. Sent by mail 
or express, prepaid, to any address in North America. To foreign countries, by mail, post- 
free, in separate parcels, at the same price. 




SPECIAL OFFER 



H3T" These valuable books sold separately at the published prices. 

A S7.0O ELECTRICAL LIBRARY FOR $5. CO. 



5 VOLUMES. 



1300 PACES. 



OVER 450 ILLUSTRATIONS. 



VW° Send for special circular of the complete contents of all of these books. Also for our 
complete 116 page book catalogue sent free to any address. 

MUNN & CO., Publishers, 361 Broadway, New York. 
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) 1 897 SCIENTIFIC AMERICAN, INC. 



400 



Sf tUutii'u %mtxitm. 



I December 18, 1897. 



TO THOSE INTENDING BUILDING. 

To insure a perfect and permanent finish on all natural interior woodwork the use of the 

WHEELER PATENT WOOD FILLER 

is essential. 

BREINIGS LITHOGEN SILICATE PAINT 

is a paint that will outlast lead and oil, and is especially adapted for buildings exposed to salt air. 
/ rehitects and owners, in their own interests, should see their specifications carried out in full, and examine bills 

for the articles specified before accepting work as satisfactory. 
Leferences— The leading architects throughout the U. S. Sole manufacturers of the above articles 

THE BRIDGEPORT WOOD FINISHING CO., New Hillord, Conn. 

New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street. 




The Crowning Triumph 

of a long and successful career — 

THE NEW MODELS 

of the 

Remington 

Standard Typewriter. 

The Always-Best Typewriter 
made better yet. 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York 



€clip$e I Bicycles \ 



FITTED WITH 



Automatic Coaster and Brake. 




The Coaster consists of automatic clutch in the » 
rear sprocket, which is thrown out of gear by hold- ' 
i intr the pedals still. The machine moves on with 
the chain and sprockets stationary and your feet 
i on the pedals. 

The Brake applied by back pressure on the ped- 
als, which throws a spoon on tire of rear wheel. Re- 
leased by forward movement of pedals. 
Touring Made Easy. Street Riding Made Safe. 
%W Send for Circular describing vn detail. 
ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y., U.S.A. 

A I I ARITHMETICAL 
^LL, PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation, "Why don't you 
get one ? Write for pamphlet. 
FELT A. TARRANT MFG. CO. 
62-56 Illinois St. Chicago. 




3 P ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦»♦♦♦♦ ♦ ( £ 

I ClK TiftV Dollar j 

tribune 

" The Best Wheel for the 
t Price in the World. 

Do not think of buying " 
until you have seen it, 

Cbe famous Blue Streak. 

Taster Chan Goer. 

« . Write for Advance Sheets. 1898 Prices Ready. 
Secure the Agency if Po ible. 

| Cbe Black mfg. Co., Erie, Pa. 

Sj) >♦«««♦♦>♦»♦♦♦♦♦♦»♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦ ( !>■ 



UK 



cHKuraco <i 9 !1 - ****»*■ 



'CHIC AbO ILL.USA 



Latin 



by Correspondence. Method new. Doubles pro- 
gress. A. Johnson, 401 Howard St., Syraeuse,N.Y 



nJT 



.765S.CLI_NTONSf: 



Send roiT" 

II ST 



f»E3!fl2Snl& 

BEATEN FOR QUALITY OR PRICED 




OR 

DAMAGE 

TO 
PROPERTY 

AND 

LOSS -OF- LIFE 

AND 

INJUR*' 
TO- PERSONS 
CAUSEDBY 



STLMB0ILCR-EXPLOS1ONS 

_ J-M-Allen-President v-B-Frankldi- Vice President 

l | J-B-PlER-CE-SECRETARy FBAlXEN • 25VlCEpRESIDENT|j 



WALTHAM WATCHES. 

Every watch movement that 
leaves the factory of the 
American Waltham Watch 
Company has the word "JValtham" 
engraved on the plate. That 
name is a full guarantee by 
the Company which has more 
Watches in use throughout the 
world than all other American 
companies combined. 

For sale by all jewelers. 



•'If YOU are Intending to Represent a Strictly High Grade Wheel, would you ask for more <| 
<; ' ' Talking Points and Special Features than are contained in our '98 Trade Winner i\ 

ever Ready and Reliable" * * « 



c c * 





Cbe Olive Klbeel 




Seat Post Adjuster. 

Strength 4s-no where sacrificed for light- 
ness. Nothing Useless Put In. 



Flush Joint 
Connection. 




Front Hub. 

PERFECTION in every 
little detail its excelling features. 
Nothing Useful Left Out. 



1£<}<}M ilt\ W ' M the tide of prosperity and represent a thoroughly reliable 'wheel which 

I\vvf7 UP contains Tmprovements that Tmprcw and talking points that talk. 
THE OLIVE WHEEL CO., SYRACUSE, N. Y. 



A USE OF POWER 

can hardly be named (unless it be 
for driving an air-ahip) that the 

CHARTER 

is not being applied to. It uses 
Gasoline; was the FIRST in 
the U. S. to use Gasoline ; is pre- 
eminent to-day. Proof from 
all over the Western Hemisphere, by addressing 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable. Safe, Economical, 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO.. Incorp'd, 

530 Bourse Building:, Philadelphia, Pa. 




American Celegrapb Keys 

Lever is made of 
phosphor bronze and 
is bet er than steel . 

Will never rust or 
tarnish. C ontact 

points are pure pla- — -=-»» -., 

tinum. The neatest T M 

and best key on the market. Money returned it goods 
are not satisfactory. ff^~ Send for catalogue and price 
list. Address A. E. Moses, 36 S. Water St., Cleveland, O. 

LAUCHLIN FOUNTAIN PEN 

Our 
Cheapest 

Guaranteed satisfactory or money refunded. Hard Rub- 
ber Holder, 14k. Gold Pen. Never Drips— Never Skips. 
J3JT" Write for i 'atalogue and AgenVs Terms. Address 

LAUGHLIN MANUFACTURING CO., Detroit, Mich. 



Ml Tlm*i m Bicycles, Watches 

1 UHIOU Sewing Machines Or 

yi r I I lih Scales of till varietie, 

4 1 11UU Lbtflfree Chicago 



GunB, Buggies H^rreea, 

gans Pianos Safuc, Tools 

rieties :md 1000 other-articles 

Scale Co .Chicago 111. 



"Depeated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 
short of ours in strength about 

10,000 Pounds pei (pro H 

WITH EQUAL DUCTILITY. 

This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 
pickling during the operation. 

"Pioneer" Fifty Point Cuity Steel Tune 

is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheel. 

We invite our customers to come in on our floor and select their tube from the gen- 
eral run, and to take any piece they choose to select as a sample of excellence. 
No specially prepared samples ! 
We should be pleased to quote you discounts on application. Send for printed matter. 

POPE TUBE COMPANY, - - Hartford, Conn. 

"PIONEERS" in Correct Composition. 



IFSSOP'S STEEL TH B VsV Y | 

\J*- V FOR TOOLS, SAWS ETC. 

W» JESSOP & SONS L!° 91 JOHN ST NEW YORK- 



Our 

Fifteen Years' 

Experience 

Is Embodied in the 

Premo 
Camera. 



send for Catalogue K. 



Rochester Optical Co. 

ROCHESTER, N. Y. 



CRD fiAl C Patent No. 594,366 on simple pboto- 
lUn OHLC graphic printing apparatus. Enables : 
Any member of frames to be exposed simultaneously 
for any predetermined interval ; facility in operation ; 
uniformity in results, and cheapness in manufacture. 
Time of exposure is weighed out. Address E. K. A., 
455 Mrdison Avenue, New York City. 



GOOD PAY 



for men with email capital. 250- 
page catalog of Bfagie Lanterns, 
Stereop Menus, Views, with instruc- 
tions for giving exhibitions, Free. 
MCALLISTER, Mf«. Optician. 49 Nassau St., N. Y. 

WIZARD BOWLING ALLEY 

IS the latest and most popular 
amusement for ladies and 
gentlemen, girls and boys 
for the season of 1897-98. 
An exact Reproduction in 
miniature of the mod' 
em game played ac- 
cording to regula- 
tion rules. 

Instead of the 
rolling ball with 
its noise and 



necessary ex 
e r t i o n to 
impel i t, 
the 
Wizard 




substi- 

tu t e s a 

metal 

pinning 

II of pecu' 



ball of pecu- 
liar interna 1 
const ru c t. ion 
whose uncertain 
movements i n- 
crease the interest 
its results. 
Length, 3Gitl, with 
nickel ball, pins, rules, 
score card, etc.. put up in 
a blue glazed box and sent 
securely packed express pre- 
paid to any address upon re- 
ceipt of price, $1.50. 
KENNEL & SALZMAN, Hamilton, Ohio. 
Mention Scientific American. 



IMPERIAL BALL BEARINC AXLE 
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PATTERN. 



Endorsed by the Leading: Carriage Builders. 

To Ride Easy, Cet Rubber Tires 

The Kelley.Maus & Co. Tire is tbebest on the market. 

t&™ Write for Descriptive Catalogue. 
KELLEY, MAUS & CO.. Imperial Ball Bearing Axle and 
Vehicle Rubber Tire Dept., 439 Wabash Av., Chicago. 



SYNCHRONOGRAPH.— A NEW METH- 

od of rapidly transmitting intelligence by the alternat- 
ing current. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scien- 
tific Amekican SUPPLEMENTS 1114 and 1115. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 
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THE PEARL' COUNTER 

LEGIBLE DUPABLE RELIABLE 



^CAN BE 
J ATTACHED 
^ TO ANY 

^MACHINE 

For moving 
body. 
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